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APPENDIX A.1

1981 MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA
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MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TOQ AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY OAK JASPER §S-2 HC-3 SC-4 RO-3 RC-S
JAN. 1981
1 ND ND ND ND
2 0.01 ND ND ND ND
3 ND ND ND ND
4 ND ND ND ND
S ND NI ND ND
& 0.55 0.31 0.46 ND ND ND ND
7 0.46 ND ND ND ND
8 ND ND ND ND
9 ND ND ND ND
10 ND ND ND ND
11 ND ND ND ND
12 ND ND ND ND
13 ND ND ND ND
14 ' Q.03 ND ND ND ND
15 0.05 0.11 0.20 0.01 ND ND ND ND
16 ND ND ND ND
17 ND ND ND ND
18 ND ND ND ND
19 ND ND ND ND
20 0.37 ND ND ND ND
21 0.22 0.06 0.36 0.36 ND ND ND ND
22 0.0t ND ND ND ND
23 ND ND ND ND
24 ND ND ND ND
25 ND ND ND ND
26 ND ND ND ND
27 ND ND ND ND
28 0.08 0.12 0.45 0.33 0.30 ND ND ND
29 ND ND ND
30 ND ND ND
31 NDO ND ND
SUM 0.90 0.97 1.47 1.26 #0.30

#PARTIAL SUM
ND — NO DATA




MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY O0OAK JASPER $S-2 HC-3 $SC-4 RO-3 RC-5
FEB. 1931
1 ND ND ND
2 0.55 0.48 0.381 0.48 0.46 ND ND ND
3 ND ND ND
4 ND ND ND
5 ND ND ND
6 0.20 0.26 0.25 ND ND ND
7 0.19 0.10 0.32 0.01 0©0.01 ND ND ND
8 0.03 0.03 ND ND ND
14 ND ND ND
10 ND ND ND
11 2.55 3.22 2.46 2.32 2.94 ND ND ND
12 ND ND ND
13 ND ND ND
14 ND ND ND
15 0.01 ND ND ND
16 0.01 0.09 ND ND ND
17 0.01 Q.02 ND ND ND
13 2.42 1.22 0.72 2.64 3.22 ND ND ND
1y 0.86 1.45 1.71 0.01 ND ND ND
20 ND ND ND
21 ND ND ND
22 ND ND ND
23 ND ND ND
24 ND ND ND
25 ND ND ND
26 ND ND ND
27 ND NO ND
28 ND ND ND
SUM 6.63 6.867 7.14 5.73 6.89%

ND - NO DATA




MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY OAK JASPER $S5-2 HC-3 SC-4 RO-3 RC-S
MARCH 1981
1 ND ND ND
2 ND ND ND
3 ND ND ND
4 0.12 0.72 ND ND ND
S 1.72 1.73 3.94 2.49 2.18 ND ND ND
6 ND ND ND
7 ND ND ND
8 ND ND ND
9 ND ND ND
10 ND ND ND
11 ND ND ND ND
12 ND ND ND ND
13 0.01 ND ND ND ND
14 ND ND ND ND
1S ND ND ND ND
16 0.15 0.07 0.02 ND ND ND ND
17 ND ND ND ND
18 0.06 0.09 0.12 ND ND ND ND
19 0.01 0.16 0.05 ND ND ND ND
20 ND ND ND ND
21 ND ND ND ND
22 0.12 1.14 0.30 0.26 ND ND ND ND
23 0.54 0.80 ND ND ND ND ND
24 ND ND ND ND ND
25 ND ND NO ND ND
26 ND ND ND ND ND
27 ND ND ND ND ND
28 ND ND ND ND ND
29 ND ND ND ND ND
30 1.35 ND ND ND ND ND
31 1.51 0.39 1.48 ND ND ND ND ND
SUM 4.11 4.97 &.468 #3.07 #2,90

#*PARTIAL SUM
ND - NO DATA




MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY 0aAK JASPER SS-2 HC-3 $C-4 RO-3 RC-S5
APRIL 1981
1.02 0.48 0.466 1.95 ND ND ND
0.03 1.70 ND ND ND
ND ND ND
ND ND ND
0.07 ND ND ND
0.10 0,07 0.10 ND ND ND

0.07 ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND ND ND

0.08 ND ND ND
0.02 ND ND ND
ND ND ND

ND ND ND

ND ND ND
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0.22 ND ND ND
21 0.10 0.62 0.32 ND ND ND ND
22 ND ND ND ND
23 ND ND ND ND
24 0.13 0.03 ND ND ND ND
25 ND ND ND ND
26 ND ND ND ND
27 ND ND ND ND
238 ND ND ND ND
29 ND ND ND ND
30 NDO ND ND ND

SuUM 1.38 1.25 2.85 #0.29 2.02

*PARTIAL SUM
ND - NO DATA



MONTHLY SUMMARY OF DAILY PRECIFPITATION (IN.).,
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY OARK JASPER SS8-2 HC-3 SC-4 RO-3 RC-S
MAY 1931
1 ND ND ND ND
2 ND ND ND ND
C ND ND ND ND
4 ND ND ND ND
S ND ND ND ND
6 0.26 ND ND ND ND
7 1.50 1.24 1.82 ND ND ND ND
8 0.01 ND ND ND ND
9 0.02 ND 1.04 ND ND ND
10 0.01 ND ND ND ND
11 ND ND ND ND
12 ND ND ND ND
13 ND ND ND ND
14 ND ND ND ND
15 ND ND ND ND
16 ND ND ND ND
17 NO ND ND ND
1e ND ND ND ND
19 ND NDO ND ND
20 ND ND ND ND
21 ND ND ND ND
22 ND ND ND ND
23 ND ND ND NL
24 ND ND ND ND
25 ND ND ND N
26 ND ND ND ND
27 0.57 0.12 0.16 ND ND ND ND
28 0.01 ND ND ND ND
29 ND 0.43 ND ND ND
30 ND ND ND ND
31 ND ND ND ND
SUM 2.11 1.62 1.99 1.47

ND - NO DATA




MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY OAK JASPER S8S-2 HC-3 SC-4 RO-3 RC-5
JUNE 1981
1 ND ND ND ND
2 0.30 0.60 0.07 ND ND ND
3 0.31 ND ND ND
4 0.62 0.16 ND ND ND
5 1.47 0.93 0.035 ND ND ND
& 0.82 0.21 0.083 0.20 ND ND ND
7 0.73 0.05 0.06 0.02 ND ND ND
38 0.06 0.33 0.05 0.34 ND ND ND
9 0.02 0.13 0.53 ND ND ND
10 0.35 0.68 0.34 ND ND ND
11 0.26 0.06 0.45 0.01 ND ND ND
12 0.97 1.25 0.135 0.29 0.75 ND ND ND
12 0.11 0.02 0.01 ND ND ND
14 0.32 ND ND ND
15 0.01 ND ND ND
16 ND ND ND
17 0.14 ND ND ND
18 1.50 0.45 ND ND ND
19 0.053 0.06 0.18 0.01 ND ND ND
20 0.06 0.01 ND ND ND ND
21 0.05 ND ND ND ND
22 0.10 NO ND ND ND
23 ND 0.0% ND ND ND
24 0.84 0.4¢6 0.54 ND 1.93 ND ND ND
25 ND ND ND ND ND
26 1.87 0.39 ND ND ND ND ND
27 0.22 ND ND ND ND ND
28 0.09 ND ND ND ND ND
29 ND ND NI ND ND
20 ND ND ND ND ND
SuM P.27 5.55 2.35 #1.50 #4,.36

*PARTIAL SUM
ND - NO DATA



MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY O0AK JASPER S8S8-2 HC-3 8SC-4 RO-3 RC-S5
JULY 1981
1 ND ND ND ND ND
2 0.18 ND ND ND ND ND
3 ND ND ND ND ND
4 0.10 0.09 ND ND ND ND ND
S 0.02 0.14 ND ND ND ND NO
6 0.21 0.63 ND ND ND ND ND
7 ND ND ND ND ND
8 ND ND ND ND ND
9 0.30 0.34 0.57 ND ND ND ND ND
10 0.08 ND ND ND ND ND
11 ND ND ND ND ND
12 ND ND ND ND ND
13 ND 1.31 ND ND ND
14 0.13 0.19 ND ND ND ND
15 ND ND ND ND
16 ND 0.32 ND ND ND
17 Q.08 ND 0.01 ND ND ND
18 1.17 0.05 ND 0.08 ND ND ND
19 0.40 0.88 Q.30 ND ND ND ND
20 0.73 0.82 ND ND ND ND
21 0.03 0.05 ND ND ND ND
22 0.03 ND 0.05 ND ND ND
23 1.78 Q.24 ND 0.97 ND ND ND
24 0.190 0.05 ND ND ND ND
25 0.11 ND 0.01 ND NI ND
26 ND ND ND ND
27 ND ND ND ND
28 ND ND ND ND
29 0.07 ND ND ND ND
30 0.26 0.39 ND 0.77 ND ND ND
31 2.75 0.03 1.70 ND 0.38 ND ND ND
SuUM 6.14 3.93 4,97 #3.92

#PARTIAL SUM
ND — NO DATA




MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY OAK JASPER SS-2 HC~3 SC~4 RO-3 RC-S
AUG. 1981
1 0.11 2.88 0.70 ND 0.15 ND ND ND
2 0.47 0.1S5 ND 0.99 ND ND ND
3 0.67 0.06 0.23 ND 1.08 ND ND ND
4 0.28 0.61 ND ND ND ND
S 0.33 0.17 ND 0.25 ND ND ND
6 0.32 ND 0.01 ND ND ND
7 ND ND ND ND
8 0.03 ND ND ND ND
g 0.11 0.12 0.07 ND ND ND ND
10 0.02 Q.32 ND 0.01 ND ND ND
11 0.14 o0.01 ND 1.25 ND ND ND
12 2.01 1.99 1.45 ND ND ND ND
12 0.43 ND 0.01 ND ND ND
14 0.27 1.47 ND ND ND ND
15 ND NI ND ND
146 ND ND ND ND
17 ND ND ND ND
18 0.09 ND 0.72 ND ND ND
19 0.05 ND ND ND ND
20 0.62 0.04 ND 0.01 ND ND ND
21 0.05 0.27 0.04 ND 1.35 ND ND ND
22 0.17 0.57 ND 0.29 ND ND ND
23 0.60 0.04 1.97 ND Q.37 ND ND ND
24 0.39 0.28 ND ND ND ND
25 ND ND ND ND
26 ND ND ND ND
27 0.65 0.01 1.69 ND ND ND
28 0.85 0.30 0.87 3.01 0.71 ND ND ND
29 1.85 0.88 0.17 0.23 1.18 ND ND ND
30 0.86 0.58 0.43 0.93 0.346 ND ND ND
31 0.10 1.10 ND ND ND
sumM ¥.65 9.12 11.39 #4.18 10.43

#PARTIAL SUM
ND — NGO DATA




MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),

SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY 0OaK JASPER $S$-2 HC-3 SC-4 RO-3 RC-5
SEPT. 1981
1 ND ND ND
2 ND ND ND
] ND ND ND
4 0.03 ND ND ND
S 0.02 ND ND ND
& 0.58 0.06 0.02 ND ND ND
7 0.14 0.65 ND ND ND
8 0.11 0.12 0.77 ND ND ND
v 0.21 ND ND ND
10 ND ND ND
11 ND NDb - ND
12 ND ND ND
13 ND ND ND
14 ND ND ND
1S ND ND ND
16 0.92 1.15 1.54 ND ND ND
17 1.10 0.94 0.01 ND ND ND
13 ND ND
19 ND ND
20 ND ND
21 0.33 0.21 ND ND
22 0.11 0.01 ND ND
23 ND ND
24 ND ND
25 ND ND
26 ND ND
27 0.03 ND ND
28 ND ND
29 ND ND
30 0.01 ND ND
sumM 1.40 1.50 1.91 1.70 2.535 #0.01

#PARTIAL SUM
ND - NGO DATA
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MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY 0AK JASPER SS-2 HC-3 SC-4 RO-3 RC-S
OCcT. 1981
1 ND ND
2 ND ND
3 ND ND
4 ND ND
S ND ND
6 ND ND
7 ND ND
8 0.01 0.02 0.01 ND ND
4 0.02 0.03 ND ND
10 0.23 0.60 0.06 0.39 ND ND
11 0.46 0.14 0.02 0.03 0.01 ND ND
12 0.05 ND ND
i3 ND ND
14 ND ND
15 0.01 ND ND
16 ND ND
17 0.01 ND ND
18 0.06 0.07 0.07 ND ND
19 0.20 0,11 0.01 ND ND
20 ND ND
21 ND ND
22 0.03 0.06 ND ND
23 0.03 ND ND
249 0.36 0.35 0.20 ND ND
25 0.21 0.37 0.37 0.05 0.01 0.0f ND ND
26 0.03 0.87 0.62 0.82 0.57 0.79 ND ND
27 0.02 ND ND
28 ND ND
29 ND ND
30 0.02 ND ND
31 ND ND
sumM 1.04 1.58 1.30 1.97 1.12 1.54

NDO — NO DATA
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MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY 0OAK JASPER SS—-2 HC-23 SC-4 RO-3 RC-S5
NOV. 1981
1 0.01 ND ND
2 0.05 0.03 0.01 ND ND
3 0.02 ND ND
4 0.06 0.10 0.52 0.465 0.45 ND
S 0.65 1.37 0.75 1.19 1.27 1.36 1.24 ND
6 1.78 0.62 ND
7 ND
8 0.01 ND
? ND
10 0.10 1.18 1.26 1.69 1.6232 1.69 ND
11 2.01 0.59 1.73 0.04 0.01 0.08 0.08 ND
12 0.01 ND
13 ND
14 ND
15 ND
16 0.14 0.13 0.06 0.06 ND
17 0.03 0.70 0.01 0.01 ND
18
19
20 0.02 0.36 0.01 Q.02 0.48 0.28 0.16
21 ND
22 ND
23 ND
24 ND
25 0.06 ND
26 ND
27 ND
28 ND
29 ND
30 ND
SuM 4.75 3.29 4.18 #3.17 3.78 4.07 #3.37 #0.16

*PARTIAL SUM
ND - NO DATA
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MONTHLY SUMMARY OF DAILY PRECIPITATION (IN.),
SITES ADJACENT TO AND INSIDE THE OXY STUDY AREA

DATE STATION
LAKE LIVE
CITY OAK JASPER SS5-2 HC-3 $5C-4 RO-3 RC-5
DEC. 1981
1 ND 0.34 0.34
2 1.43 0.56 0.77 ND 0.34 0.26 0.37 0.09
3 0.03 0.02 ND 0.23 0.29
4 ND
5 ND
6 ND 0.01
7 ND
g ND
9 ND
10 ND
11 ND
12 0.20 ©0.03 ND 0.12 0.19 0.17 0.09
12 0.20 0.10 0.18 ND
14 0.01 0.03 ND 0.27 0.18 0.10 0.25
15 0.55 1.14 1.05 ND 1.05 0.88 0.83 0.83
16 0.20 ND
17 ND 0.01
13 0.01 0.01 0.05 ND 0.01
19 ND
20 ND
21 ND
22 0.02 ND
23 0.06 ND
24 ND
25 0.32 0.02 ND 0.36 0.38 0.54 0.09
26 0.31 0.20 0.21 ND 0.12 0.11 0.15 0.09
27 0.0& 0.02 ND
23 0.02 0.02 ND
29 0.03 ND 0.10 0.50 0.29 0.10
30 0.44 0.64 0.47 ND 0.53 0.41 0.4% 1.39
31 0.12 0.82 ©0.90 ND 1.05 1.20 1.1z 1.14
SUM 3.20 4.08 3.98 4.18 4.40 4.43 4.41

ND ~ NO DATA

A-13




APPENDIX A.2

SUMMARY USGS DATA FOR SELECTED SITES
IN THE SUWANNEE RIVER BASIN, FLORIDA
NOVEMBER 1968 TO DECEMBER 1980
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Summary USGS Data for Selected Sites in the Suwannee River Basin, Florida, November 1568 to December 1980,

Station
Paramater 02314986 02315000 02315005 02315200 02315392
Flow (cfs) 651 842 36 1,53 69 4 28 64 29 29
03 2,3404 10 6,330 0.34 425 0.35 466 0.16 221
Conductivity 62 80 39 51 70 228 28 74 29 90
(umhos/cm) 24 160 35 90 34 630 40 225 30 210
pH, field 62 4.3 39 4.2 0 6.5 28 5.2 29 5.4
3.1 7.4 3.1 6.9 3.5 8.1 3.6 7.2 3.5 7.8
Dissolved fluoride 62 0.3 36 0.1 n 1.4 28 0.1 28 0.2
as F (mg/1) 0 0.6 0 0.4 0.2 5.0 0 0.4 0 0.4
Total phosphorus 59 0.103 33 0.066 85 1.478 . 19 0.151 20 0.141
as P (mg/1) 0.020 0.300 0.020 0.250 0.300 6.200 0.050 0.890 0.050 0.330
Orthophosphate 60 0.098 33 0.057 65 1.366 18 0.136 20 0.114
as P (mg/1) 0.020 0.270 0.020 0.220 0.015 6.000 0.050 0.740 0.050 0.260
Temperature, field 62 18.3 39 20.0 70 19.3 28 18.6 29 18.4
(°c) 4.0 28.0 5.5 31.0 7.0 28.0 5.0 27.0 4.5 21.5
Dissolved oxygen 61 6.6 M 7.6 61 6.4 23 7.6 23 6.8
(mg/1) 3.7 10.8 5.1 12.0 2.6 11.4 4.3 12.3 4.2 11.0
Dissolved oxygen 54 67 32 80 52 68 20 75 20 68
(% sat.) 35 90 54 95 32 94 41 101 45 99
80D5 (mg/1) 53 0.8 13 0.8 56 2.4 6 1.4 7 0.7
0 2.3 0.1 1.7 0 8.1 0.8 3.1 0.2 1.5
Turbidity (JTU) 48 3 17 3 49 16 12 2 13 2
1 15 1 8 3 190 1 5 1 7
Total ammonia as N 59 0.054 33 0.040 64 1.689 19 0.292 20 0.038
(mg/1) 0 0.160 0 0.190 0.010 15.000 0.020 4.800 - 0.010 0.100
Total nitrate as N 58 0 33 0 64 0.60 19 0.03 20 0.03
(mg/1) 0 0.03 0 0.04 0 3.6 0 0.4 0 0.11
Total nitrite as N 58 0.026 33 0.013 64  0.047 19 0.028 20 0.016
(mg/1) 0 0,060 0.010 0.030 0.010 0.180 0.010 0.110 0.010 0.020
Total organic nitrogen 63 1.2 34 0.79 66 0.95 19 0.82 20 0.80
as N (mg/1) 0.26 4.9 0.37 1.6 0.22 2.5 0.50 1.5 0.15 1.4
Total organic carbon 58 57 32 36 63 19 19 40 20 37
as C (mg/1) 4.0 100 16 48 6.0 52 10 64 2.7 60
Total coliform 35 804 10 322 3% 2,272 1 1,300 - -
(cols./100 m1) 24 5,200 50 1,400 25 24,000 1,300 1,300 -
Dissolved iron as Fe 15 615 8 488 19 221 18 732 18 626
(ug/1) 210 930 280 750 10 780 210 1200 60 1,000
Total fron as Fe 8 73 7 564 11 478 7 771 7 567
(ug/1) 300 1,200 420 790 130 1,200 440 1,200 100 1,200
Dissolved lead 15 5 7 8 17 3 17 3 16 5
as Pb (ug/1) 0 12 4 16 0 10 0 12 0 16
Total manganase 8 29 7 21 11 25 7 17 7 20
as Mn {ug/1) 10 43 10 40 10 70 10 30 10 30
Total mercury 9 0.1 7 0.2 11 0.1 7 0.3 7 0.3
as Hg (ug/1) 0 0.5 0 0.5 0 0.5 g.1 0.5 0.1 0.
lNumber of samples analyzed
2Mean
i nimam
Maximum

Source: Coffin 1982.
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Summary USGS Data for Selected Sites in the Suwannee River Basin, Florida, November 1968 to December 1980.

Station
Parameter 02315500 02315520 02315532 02315542 02315550
Flow (cfs) 591 1.7772 78 86 14 13 13 1.8 12 2,227
203 11,500* 7.5 1,180 0 56 0 10 91 11,300
Conductivit 58 53 79 500 11 52 9 110 73 106
{umhos/cm 31 135 133 900 42 65 55 180 39 390
pH, field 59 4.7 80 6.1 1 4.9 9 5.0 73 5.8
3.3 7.4 3.7 7.1 4.5 5.5 4.6 6.8 3.6 7.5
Dissolved fluoride 58 0.2 80 6.7 11 0.2 ] 0.2 70 0.5
as F (mg/1) 0 0.8 2.0 29 0.1 0.5 0.2 0.3 0 2.0
Total phosphorus 54 0.153 77 18.327 11 0.282 9 0.268 59 1.204
as P (mg/1) 0.050 0.380 1.500 42.000 0.140 0.410 ° 0.050 0.580 0.120 6.900
Orthophosphate 56 0.143 74 17.394 11 0.265 9 0.230 67 1.027
as P (mg/1) 0.050 0.370 1.300 42.000 0.130 0.410 0.080 0.450 0.120 6.900
Temperature, field 58 20.5 80 20.3 11 18.4 9 17.2 73 20.4
(*c) 6.5 29.5 7.0 29.0 6.0 28.0 8.5 26.0 7.0 29.0
Dissolved oxygen 51 7.5 73 5.5 11 8.2 9 7.0 66 7.1
(mg/1) 4,3 11.8 2.8 10.8 5.9 13.7 4.3 11.2 4.4 11.5
Dissolved oxygen 44 81 61 57 1 82 9 69 57 76
(% sat.) 64 113 u 100 87 109 46 96 47 96
800g (mg/1) 22 0.9 67 4.9 10 0.9 9 1.3 68 1.1
0.1 5.2 0.4 10 0.3 1.2 0.6 1.8 0.2 5.5
Turbidity (JTU) 36 11 60 15 - - - - 52 9
1 110 3 62 - - - - 1 95
Total ammonia as N 48 0.055 71  5.636 11 0.017 9 0.017 59 0.192
(mg/1) 0 0.230 0.010 23.000 0 0.050 0 0.040 0.010 1.400
Total nitrate as N §7 0.03 77 1.9 11 0.04 9 0 66 0.20
(mg/1) 0 0.27 0.01 6.3 0 0.14 0 0.03 0 1.50
Total nitrite as N 55 0.015 77 0.152 11 0.016 9 0.016 66 0.022
(mg/1) ¢ 0.030 0 1.900 0.010 0.020 0.010 0.030 0.010 0.110
Total organic nitrogen 43 0.79 72 1.2 11 0.91 9 1.1 64 0.74
as N (mg/1) 0.16 1.4 0 7.9 0.50 1.3 0.40 1.9 .11 1.8
Total organic carbon 16 33 72 19 10 30 7 47 61 29
as C (mg/1) 14 63 0 52 23 54 18 84 6.8 50
Total coliform 9 1,402 39 7,303 - - - - 43 827
{cols./100 ml) 100 3,800 100 166,000 - - - - 28 9,200
Dissolved iron as fe 21 464 24 160 1 1,400 1 1,100 15 407
{ug/1) 230 810 10 440 1,400 1,400 1,100 1,100 110 810
Total iron as Fe 14 568 15 571 1 1,500 1 1,100 11 542
{ug/1) 360 950 190 1,000 1,500 1,500 1,100 1,100 170 940
Dissolved lead 18 4 22 4 1 1 1 1 13 1
as Pb (ug/1) 0 17 0 20 1 1 1 1 0 6
Total manganese 15 42 15 69 1 40 1 80 11 20
as Mn (ug/1) 10 300 40 120 40 40 80 80 10 30
Total mercury 17 0.1 18 0.1 1 0.5 1 0.5 12 0.1
as Ng (ug/1) 0 0.7 0 0.5 0.5 0.5 0.5 0.5 0 0.5

INumber of samples analyzed
Mean

3Minimum

Maximum

Source: Coffin 1982.
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Summary USGS Data for Selected Sites in the Suwannee River Basin, Florida, November 1968 to December 1980.

Station
Parameter 02319000 02320500 02321500 02323500
Flow (cfs) 1211 2,1752 160 7,288 47 380 73 10,594
933 21,5004 1,600 43,300 11 2,600 3,610 25,700
Conductivit, 101 168 136 195 78 92 65 219
(umhos/ca 25 510 37 380 28 238 56 360
pH, field 88 6.8 123 7.1 65 6.3 68 7.2
4.5 8.3 5.1 8.2 5.0 8.0 5.0 8.4
Dissolved fluoride 84 0.3 122 0.2 58 0.2 59 0.2
as F (mg/1) 0 1.9 0 0.7 0.1 0.8 0 1.0
Total phosphorus 75 0.191 115 0.246 50 0.264 57 0.184
as P (mg/1) 0.060 1.100 0.095 1.300 0.033 1.000 0.090 0.450
Orthophosphate 103  0.185 114 0.208 61 0.194 64 0.163
as P (mg/1) 0.049 0.780 0.050 1.000 0.030 0.430 0.020 0.330
Te-geraturl, field 11 19.4 144 20.2 94 20.9 68 20.8
*c) 6.5 29.0 7.5 28.0 7.0 29.0 8.0 28.0
Dissolved oxygen 68 6.0 101 6.5 48 6.4 66 6.6
(mg/1) 2.7 11.5 3.5 10.2 3.2 10.2 3.3. 104
Dissolved oxygen 58 63 67 70 22 65 57 72
{% sat.) 32 100 40 88 38 81 42 98
8005 (mg/1) 65 1.5 68 0.8 20 1.1 63 0.8
0.3 4.2 0 3.1 0 8.0 0 2.1
Turbidity (JTU) 71 11 90 5 42 8 50 6
1 49 1 20 1 50 1 29
Total ammonia as N 71  0.064 111 0.047 45 0.041 54 0.034
{mg/1) 0.010 0.440 0 0.800 0 0.180 0 0.090
Total nitrate as N 69 0.21 87 0.36 28 0.08 54 0.35
(mg/1) 0 0.64 0 1.0 0 0.43 0 0.84
Total nitrite as N 68 0.018 82 0.014 27  0.013 54 0.011
(mg/1) 0.008 0.050 0 0.0%0 0.007 0.030 0 0.030
Total organic nitrogen 83 0.6 118 0.M4 53 0.80 62 0.41
as N (mg/1) 0.10 2.2 0 1.4 0.27 2.1 0 2.9
Total organic carbon 58 14 83 14 24 23 57 12
as C (mg/1) 6.5 26 0 3 8.0 43 0 36
Total coliform 42 3,300 k) 478 3 17,17 32 509
(cols./100 mi) 0 69,000 25 3,800 1,350 40,000 70 4,800
Dissolved iron as Fe 23 283 44 225 25 301 14 176
(ug/1) 30 770 0 570 80 700 (i} 480
Total iron as 15 888 29 480 17 467 10 446
Fe (u9/1) 120 1,500 80 1,000 170 780 100 810
Dissolved lead 17 6 Kl ] 5 21 4 13 3
as Pb (ug/1) 0 20 0 27 0 24 0 13
Total manganese 15 3 31 23 18 23 10 23
as Mn (ug/1) 20 50 10 60 10 50 10 40
Total mercury 17 0.1 3 0.2 20 0.1 11 0.2
as Hg (ug/1) 0 0.5 0 1.7 0 0.5 0 0.5
1Number of samples analyzed
Mean
3Mintmum
SMax{mum

Source: Coffin 1982.
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APPENDIX A.3
SAMPLING STATION LOCATION MAPS
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APPENDIX B
ARCHAEOLOGICAL ARTIFACTS

Notes:

Arranged by site provenience.
For ceramics, figures in parentheses denote rim sherds included.

For lithics, figures in parentheses denote thermally altered specimens
included,

See map on page B-23 for locations of archaeological sites.
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8Hab2

F.S.01 General Surface Collection

Lithics

Unutilized

utili

Ceramics

zed

8(2)
37(32)
73(52)

2(2)

1(1)

2(1)

1(1)

1(1)
1(1)
10(6)
2(2)
4(3)
1(1)

Total = 143

Total

2(0)
1(0)

6(1)
3(0)

12

chert primary decortication flakes.

chert secondary decortication flakes.
chert nondecortication flakes.

chert chipped-stone projectile points.
Type--Florida Archaic Stemmed, subtype--
Marion (Bullen 1968:29).

chert chipped-stone projectile point pre-
form. Type--unidentified.

chert bifacial scrapers ovoid in shape
with fine marginal retouch on several
edges.

chert secondary decortication flake utilized
as end scraper with fine marginal

retouch and use wear on several edges.
chert narrow trapezoidal scraper (Griffin
1974:48-49).

chert unifacial scraper with proximal and
distal ends absent.

chert secondary decortication flakes with
fine marginal retouch along one lateral edge.
chert nondecortication flakes with fine
marginal retouch on one lateral edge.
chert nondecortication flakes with fine
marginal retouch on several edges.

porous stone abrader (possibly limestone).

Swift Creek Complicated Stamped.
unidentified incised (eroded) with straight
line incision.

sand-tempered plain, rim simple.
grit-tempered plain.
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8Ha65

F.5.01 General Surface Collection
Lithics

Unutilized 1(0) chert blocky fragment.

Utilized 1(0) chert secondary decortication flake with
fine marginal retouch on several edges.

Total = 2
F.S5.02 Test Unit 7N/13W Level 1 (0-15 cm below surface)
Lithics

Unutilized 1(1) chert secondary decortication flake.
3(1) chert nondecortication flakes.

Total = 4
Ceramics
1(0) sand-tempered plain.
Total = 1
Historic
Ceramics
1(1) ironstone.
1(0) Salt-glazed stoneware crock fragment.
Total = 2
Glass
1 green glass fragment, embossed with Tetter
1 c?e;r glass fragment.
Total = 2
Metal
1 brass cut nail with rectangular shank.
Total = 1
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F.S.03 Test Unit
Lithics

Unutilized

Utilized

Total

Ceramics

Total
F.S.04 Test Unit
Lithics

Unutitlized

Total

F.S.05 Test Unit

Lithics

Unutilized

Total

Faunal
Unutilized

Total

F.S.06 Test Unit

Lithics
Unutilized

Total

IN/13W Level 2 (15-30 om below surface)

2(2) chert secondary decortication flakes.
6(6) chert nondecortication flakes.

1(1) chert chipped-stone projectile point.

Type--Florida Archaic Stemmed, subtype--
Putnam (Bullen 1968:29).

1{0) sand-tempered plain.
= 1

7N/13W Level 3 (30-45 cm below surface)

1(0) chert primary decortication flake.
1(1) chert secondary decortication flake.
4(1) chert nondecortication flakes.

= 6

IN/13W Level 4 (45-60 cm below surface)

1(0) chert primary decortication flake.
3(3) chert secondary decortication flakes.
3(2) chert nondecortication flakes.

= 7
1 unidentified animal bone fragment.

= 1

IN/13W Level 5 (60-75 cm below surface)

1(1) chert secondary decortication flake.

= 1
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F.S.07 Test Unit 62S/50E Level 2 (15-30 cm below surface)
Lithics

Unutilized 2(2) chert secondary decortication flakes.
2(2) chert nondecortication flakes.

Total = ¢4
F.S.08 Test Unit 62S/50E Level 3 (30-45 cm below surface)
Lithics
Unutilized 4(4) chert nondecortication flakes.
Total = 4
F.S5.09 Test Unit 62S/50E Level 4 (45-60 cm below surface)
Lithics
Unutilized 5(4) chert nondecortication flakes.
Total = 5
F.S.10 Test Unit 62S/50E Level 5 (60-75 cm below surfce)
Lithics
Unutilized 3(2) chert nondecortication flakes.

Total = 3

8Ha66
F.S.01 Area A General Surface Collection
Lithics
Unutilized 1(1) chert primary decortication flake.
5(4) chert secondary decortication flakes.
10(6) chert nondecortication flakes.

Total = 16
F.S.02 Area B general surface collection
Lithics
Unutilized 4(1) chert secondary decortication flakes.

27(7) chert nondecortication flakes.
1{1) chert blocky fragment.




Utilized 1(1)

1(1)

1(0)

1(1)

1(1)
1(1)

Total

8

Ceramics
4(0)
3(0)
1(0)

Total

i
(o]

8Ha 67

chert chipped-stone projectile point.
Type--Florida Archaic Stemmed (Bullen
1968:72), subtype--unidentified.

chert chipped-stone projectile point.
Type--Florida Archaic Stemmed, subtype--
unidentified (distal end absent).

chert chipped-stone projectile point.
Type--Florida Archaic Stemmed, subtype--
Alachua (Bullen 1968:29).

chert chipped-stone projectile point.
Type--Florida Archaic Stemmed, subtype--
unidentified (distal end absent).

chert secondary decortication flake with
fine marginal retouch on one edge.

chert nondecortication flake with fine margi-
nal retouch on three edges. Possible end
scraper or unifacial blade.

unidentified (eroded) decorated. Possibly
Prairie Cord Marked.

unidentified (eroded) incised. (Alachua
Tradition?).

sand-tempered plain.,

F.S.01 General Surface Collection

Lithics
Unutilized 3(0)
35(6)
121(9)
4(2)

Utilized 1(0)

1(0)

1(0)

chert primary decortication flakes.
chert secondary decortication flakes.
chert nondecortication flakes.

chert blocky fragments.

chert chipped-stone projectile point. Type--
Florida Archaic Stemmed, subtype--Levy
(Bullen 1968:29).

chert chipped-stone projectile point. Type--
Florida Archaic Stemmed, subtype--
unidentified (similar to Putnam). (Bullen
1968:29).

chert chipped-stone projectile point base.
Type--Florida Archaic Stemmed (Bullen
1968:29), subtype--unidentified (distal and
proximal portions absent).
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1(0) chert bifacial fragment with steep marginal
retouch on one lateral edge.

1{0) chert secondary decortication flake with
fine marginal retouch on one edge.

2(0) chert nondecortication flakes with fine
marginal retouch on two edges.

Total = 170
Ceramics
1(0) wunidentified (eroded) decorated. Possibly
Prairie Cord Marked.
20(3) sand-tempered plain, rims simple, folded.
Total = 21

8Ha69

F.S.01 General Surface Collection

Lithics
Unutilized 2(2) chert primary decortication flakes.
4(1) chert secondary decortication flakes.
10(7) chert nondecortication flakes.
3(2) chert blocky fragments.

Utilized 2(1) chert chipped-stone projectile point distal
end fragments. Types--unidentified. Blade
shapes suggest possible Archaic types.

Total = 21
Ceramics 1{0) sand-tempered plain.
Total = 1

8Ha70

F.S5.01 General Surface Collection

Lithics
Unutilized 34(7) chert secondary decortication flakes.
71(20) chert nondecortication flakes.
5(2) chert blocky fragments.
Utilized 1(0) chert chipped-stone projectile point. Type--

Florida Archaic Stemmed, subtype--Levy
(Bullen 1968:29)




1(0)

1(0)
1(0)
1(0)
2(0)

Total = 117

B8Ha7l

chert chipped-stone projectile point. Point
is corner notched with straight base and
distal end reworked as hafted scraper.
Type--unidentified, but similar to Clay or
Lafayette (Bullen 1968:26-27).

chert bifacial blade or scraper with fine
marginal retouch on one lateral edge.

chert unifacial blade fragment with fine
marginal retouch along both lateral edges.
chert nondecortication flake with fine margi-
nal retouch on one edge.

chert hammerstones showing edge battering.

F.S.01 General Surface Collection

Lithics
Unutilized 7(3)
29(7)
Utilized 1(0)
Total = 37
Ceramics
2(1)
Total = 2

F.S5.02 Test Unit

Lithics
Unutilized 1(1)
Total = 1
Ceramics
1(0)
Total = 1

chert secondary decortication flakes.
chert nondecortication flakes.

chert secondary decortication flake showing
fine marginal retouch.

sand-tempered plain, rim simple.

65N/10W Level 1 (0-15 cm below surface)

chert secondary decortication flake.

sand-tempered plain.



Historic

Glass

Total

Ceramics

Total
F.5.03 Test Unit
Lithics
Utilized

Total

Ceramics

Total

F.5.04 Test Unit
Lithics

Unutilized

Total

Ceramics

Total

F.5.05 Test Unit
Lithics

Unutilized

Total

2 fragments (1 green, 1 clear).

1 kaolin pipe bowl fragment, burned.
= 1

65N/10W Level 2 (15-30 cm below surface)

1 bifacial tool fragment, type undetermined
(broken).

4(1) sand-tempered plain, rim simple.
= 4

65N/10W Level 3 (30-45 cm below surface)

3(1) chert nondecortication flakes.

3

2(0) sand-tempered plain.
= 2
65N/10W Level 4 (45-60 cm below surface)

1(0) chert nondecortication flake.

= 1




Ceramics
4(0) sand-tempered plain.
Total = 4

F.S.06 Test Unit 65N/10W Level 5 (60-75 cm below surface)

Lithics
Unutilized 1{0) chert secondary decortication flake.
Total = 1
Ceramics
1(0) sand-tempered plain.
Total = 1

F.S.07 Test Unit 65N/10W Level 6 (75-90 cm below surface)
Ceramics
1{1) Weeden Island Plain incised rim.

Total 1

u

F.S.08 Test Unit 25S/15E Level 1 (0-15 cm below surface)
Lithics

Unutilized 2{2) chert secondary decortication flakes.

Total 2
F.S5.09 Test Unit 25S/15E Level 2 (15-30 cm below surface)
Ceramics
2(0)} sand-tempered plain.

Total 2

[

F.S.10 Test Unit 25S/15E Level 4 (45-60 cm below surface)
Lithics
Unutilized 1(0) chert secondary decortication flake.

Total = 1

B-10




Ceramics
1(0) sand-tempered plain.
Total = 1
F.S.11 Test Unit 25S5/1SE Level 5 (60-75 cm below surface)
Ceramics
1(0) sand-tempered plain.
Total = 1

8Ha72

F.S.01 General Surface Collection

Lithics
Unutilized 4(0) chert nondecortication flakes.
Utilized 1{1) chert chipped-stone projectile point distal
fragment, Type--unidentified.
1(0) chert nondecortication flake with fine mar-
ginal retouch on one lateral edge.
Total = 6
8Ha73

F.S5.01 General Surface Collection

Lithics
Unutilized 5(2) chert primary decortication flakes.
51(24) chert secondary decortication flakes.
172(44) chert nondecortication flakes.
4(1) chert blocky fragments.
Utilized 1(1) chert chipped-stone projectile point.

Type--Taylor or Jackson (Bullen 1975).

1(1) chert chipped-stone projectile point.
Type--Taylor or Jackson (Bullen 1975).

3(3) chert chipped-stone projectile points.
Type--Pinellas (Bullen 1975:12).

8(8) chert chipped-stone projectile point or bi-
facial scraper fragments (medial, distal and
proximal fragments). Types--unidentified
(broken).



| 1{1) chert chipped-stone projectile point with
‘ stemmed base. Type--unidentified (distal end
absent).
9(5) chert chipped-stone projectile point preforms
or blanks in various stages of completion.
One preform shows use wear striations
(possible knife?).
16(1) chert nondecortication flakes with fine
marginal retouch on one edge.
10(3) chert nondecortication flakes with fine
marginal retouch on several edges.

Total = 281
Ceramics

2(0) Carabelle Punctate.
2(0) Wakulla Check Stamped.
1{0) sand-tempered; Red Filmed. Type--Weeden
Island Red Filmed.
(1) Plain incised rim. Type--Weeden Isliand
Plain.
2(2) Lake Jackson style rims with nodes.
Type--unidentified (Alachua series).
80(7) sand-tempered plain (eroded), all rims
simple.
3(0) grit-tempered plain (eroded).
2(0) grog (sherd) tempered plain.

Total = 93

F.S.02 Test Unit 15S/21E Level 1 (0-15 cm below surface)

Lithics
Unutilized 8(5) chert secondary decortication flakes.
17(6) chert nondecortication flakes.
3(2) chert primary decortication flakes.
Total = 28
Ceramics
5(1) sand-tempered plain, rim simple.
1(0) grit-tempered plain.
1(0) sand-tempered stamped. Type--unidentified
(eroded), possibly Swift Creek Complicated
Stamped.
Total = 7




F.S.03 Test Unit
Lithics

Unutilized

Total

Ceramics

Total
F.S5.04 Test Unit
Lithics

Unutilized

Total

Ceramics

Total
F.S.05 Test Unit

Lithics

Unutilized

Total
F.S5.06 Test Unit

Lithics
Unutilized

Total

115/21E Level 2 (15-30 cm below surface)

1(1) chert primary decortication flake.
4(4) chert secondary decortication flakes.
19(7) chert nondecortication flakes.

24

9(1) sand-tempered plain, rim simple.

9

115/21E Level 3 (30-45 cm below surface)

1(0) chert primary decortication flake.
4(4) chert secondary decortication flakes.
16(7) chert nondecortication flakes.

21

"

3(0) sand-tempered plain.

3
11S/21E Level 4 {45-60 cm below surface)

2(2) chert secondary decortication flakes.
5(3) chert nondecortication flakes.

7
11S/21E Level 5 (60-75 cm below surface)

2(2) chert secondary decortication flakes.
2(1) chert nondecortication flakes.

= 4
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Ceramics
3(0) sand-tempered plain.
Total = 3

F.S.07 Test Unit 20N/10E Level 1 (0-15 cm below surface)

Lithics
Unutilized 2(2) chert secondary decortication flakes.
3(2) chert nondecortication flakes.
Total = 5
Ceramics
4(1) sand-tempered plain, rim simple.
Total = 4

F.S.08 Test Unit 20N/10E Level 2 (15-30 cm below surface)

Lithics
Unutilized 3(2) chert secondary decortication flakes.
3(2) chert nondecortication flakes.
Total = 6
Ceramics
1(0) sand-tempered plain.
Total = 1

F.S.09 Test Unit 20N/10E Level 3 (30-45 cm below surface)

Ceramics

1(1) sand-tempered plain rim, folded.

possibly Weeden Island.

Total = 1
F.S.10 Test Unit 20N/10E Level 4 (45-60 cm below surface)
Lithics
Unutilized 1{1) chert nondecortication flake.

Total = 1
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F.S.11 Test Unit

Ceramics

Total

F.S.12 Test Unit
Lithic

Unutilized

Total

F.S.13 Test Unit
Lithics

Unutilized

Utilized

Total

Ceramics

Total

F.S.14 Test Unit
Lithics

Unutilized

Total

Ceramics

Total

20N/10E Level 5 (60-70 cm below surface)
2(0) sand-tempered plain.

= 2

20N/10E Level 6 (75-90 cm below surface)
1(0) chert primary decortication flake.

= 1

157N/33E

Level 1 (0-15 cm below surface)

4(3)
5(4)

1(1)

chert secondary decortication flakes.
chert nondecortication flakes.

chert chipped-stone projectile point.
Type--Pinellas (Bullen 1975:12).

= 10

15(1)
1(0)

= 16

sand-tempered plain, simple rim.
grit-tempered plain.

157N/33E Level 2 (15-30 cm below surface)

3(0) chert primary decortication flakes.
9(5) chert secondary decortication flakes.
8(3) chert nondecortication flakes.
= 20
15(0) sand-tempered plain.
1{(0) sand-tempered, stamped. Type--unidentified
(eroded).
= 16
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F.5.15 Test Unit
Lithics

Unutilized
Utilized

Total

Ceramics

Total
F.S.16 Test Unit
Lithics

Unutilized

Total

Ceramics

Total
F.S.17 Test Unit

Ceramics

Total
F.S.18 Test Unit

Ceramics

157N/33E Level 3 (30-45 cm below surface)

3(3) chert secondary decortication flakes.
5(4) chert nondecortication flakes.

1(1) chert nondecortication flake showing fine
marginal retouch on two edges.

n
(=]

7(1) sand-tempered plain. Type--possibly Weeden
Island.

7

157N/33E Level 4 (45-60 cm below surface)

1(1) chert secondary decortication flake.
) chert nondecortication flakes.

1
w

8(2) sand-tempered plain, rims simple.

8
157N/33E Level 5 (60-75 cm below surface)

4(0) sand-tempered plain.
4

157N/33E Level 6 (75-90 cm below surface)

2(0) sand-tempered plain.
1(0) sand-tempered red filmed. Type--Weeden
Istand Red Filmed.
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8Ha74

F.S.01 General Surface Collection

Lithics
Unutilized 3(2) chert secondary decortication flakes.
7(2) chert nondecortication flakes.
2(0) chert blocky fragments.
Total = 12
8Ha75

F.S.01 General Surface Collection

Lithics
Unutilized 1{0) chert secondary decortication flake.
3(2) chert nondecortication flakes.
Utilized 1{0) chert bifacial fragment.
Total = 5
8Ha76

F.5.01 General Surface Collection
Lithics
Unutilized 2(0) chert nondecortication flakes.

Total = 2

8Ha77

F.S.01 General Surface Collection
Historic
Ceramics

5(0) salt-glazed stoneware with 2 base fragments,
brown exterior.
20(8) pearlware, blue transfer printed (including
4 rims and 2 base fragments).
15(5) pearlware, red transfer printed (including 3
base fragments).
1(0) pearlware, purple transfer printed.
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Total
Glass

Total
Metal

Total
Lithic

Total

]
[o2]
(3]

it
o

L]
[N

1

1

pearlware, brown (base fragment).

pearlware, banded (1 blue on yellow, 2 tan
and brown rims).

pearlware, blue, handpainted ("Gaudy Dutch").
pearlware, green, molded.

pearlware, blue, shell-edged.

pearlware, plain white (including 5 bases;
one base has rosette shaped maker's mark).
white ironstone (including 1 cup handle with
gold leaf lined rim).

kaolin pipe stem fragments, 1 decorated.
kaolin pipe bowl fragments, decorated.

green glass bottle fragments (including 3
base fragments with kickup on base).

clear glass fragments (including 1 handblown
base fragment).

brass cut square nail.

honey -colored gun flint.

F.S5.02 Test Excavation Unit Level 1 (0-15 cm below surface)

Aboriginal
Lithic
Unutilized

Total

1(0)

= 1

chert nondecortication flake.
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Ceramic

Historic

Ceramics

8Ha 78

Total

Total

1(0)

sand-tempered plain.

pearlware, sponged red.
refined earthenware. Type--unidentified
(burned).

F.S.01 General Surface Collection

Historic

Glass

Metal

Brick

Mortar

Faunal

Total

Total

Total

Total

Total

green bottle glass fragments (including 1
base).
clear, molded (bottle fragment?).

iron fragment.

red brick fragments.

fragments.

unidentified (eroded) animal long bone frag-
ment,
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8Ha79

F.S.01 General Surface Collection

Lithics
Unutilized 4(2)
19(12)
99(23)
1(1)
Utilized 2(1)

1(1)

1(1)

1{1)
3(1)

2(2)
7(5)

Total 140

Ceramics

2(0)
1(0)
1(1)
20(0)

24

Total

8Ha80

chert primary decortication flakes.
chert secondary decortication flakes.
chert nondecortication flakes.

chert blocky fragment.

chert chipped-stone projectile points.
Type--Pinellas (Bullen 1968:12).

chert chipped-stone projectile point.
Type--Florida Archaic Stemmed, subtype--Levy
(Bullen 1968:29).

chert chipped-stone drill (Griffin 1974:50,
Figure 33-0).

chert chipped-stone projectile point preform.
chert bifacial tool fragments. Types--
unidentified (broken).

chert secondary decortication flakes with
fine marginal retouch on several edges.
chert nondecortication flakes with fine
marginal retouch on several edges.

Swift Creek Complicated Stamped.
Carrabelle Punctate.

Wakulla Check Stamped, rim simple.
sand-tempered plain.

F.S.01 General! Surface Collection

Lithics
Unutilized 3(3)
23(7)
100(17)
Utilized 2(2)
1(1)

1(1)

chert primary decortication flakes.

chert sacondary decortication flakes.
chert nondecortication flakes.

chert secondary decortication flakes with
fine marginal retouch on several edges.
chert chipped-stone projectile point distal
fragment. Type--unidentified.

chert bifacial fragment.
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3(3)

Total = 133

8Has1

chert nondecortication flakes with fine
marginal retouch on several edges.

F.S5.01 General Surface Collection

Lithics
Unutilized

Utilized

Total

Ceramics

Total
Historic

Ceramics

Total

8Ha82

4(2)
9(4)

2(0)
2(1)

17

1(0)

chert secondary decortication flakes.
chert nondecortication flakes.

chert hammerstones showing edge battering.
chert nondecortication flakes showing fine
marginal retouch on several edges.

Lochloosa Punctate.

salt-glazed stoneware.

pearlware, plain white.

peariware, blue shell-edged.

peariware, handpainted (“Gaudy Dutch").
ironstone.

F.S.01 General Surface Collection

Lithics
Unutilized

Utilized

Total

17

chert secondary decortication flakes.
chert nondecortication flakes.

chert nondecortication flake with fine margi-
nal retouch on one lateral edge.
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Ceramics

1(0) Punctate. Type--Weeden Island.
6(0) Sand-tempered plain.

Total = 7

8Ha 83
F.S.01 General Suface Collection
Lithics

Unutilized 13(6) chert secondary decortication flakes.
35(12) chert nondecortication flakes.

Utilized 1(1) chert chipped-stone projectile point preform.
2(2) chert nondecortication flakes with fine
marginal retouch on several edges.

Total = 51
Ceramics
1(1) Deptford Simple Stamped, rim simple.
11(1) sand-tempered plain, rim simple.
Total = 12

8Ha 84

F.S.01 General Surface Collection
Lithics

Unutilized 1(1) chert secondary decortication flake.
2(1) chert nondecortication flakes.

) smooth, water worn dark grey chert core with
single percussion flake removed.

Utilized 1(1) chert bifacial fragment. Type--unidentified.
1(1) chert nondecortication flake with fine mar-
ginal retouch.

Total = 6
Ceramics
3(0) sand-tempered plain.
Total = 3
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APPENDIX C
WETLANDS EVALUATION

Selected wetlands typical of those types and sizes within the project
area were evaluated using two basic wetlands evaluation methodologies:
1) a modified version of the Wetlands Evaluation Procedure (WEP) devel-
oped by the U.S. Army Corps of Engineers (Reppert et al. 1979) and
2) the Method for Wetland Functional Assessment developed for the Federal
Highway Administration (Adamus 1983).

The WEP was selected because it is based on physical, biological, and
human use characteristics of wetlands as well as functional attributes
which have been discussed in the scientific literature and recognized in
Section 404 of the Clean Water Act (Public Law 92-500, as amended),
President Carter's May 24, 1977 Executive Order on wetlands protection,
and other statutory and administrative authorities. The procedure also
provides specific criteria for determining the efficiency with which a
wetland performs specified functions (Table C.0-1) and integrates the
relative importance of the various criteria by assigning a numerical
score for each function.

Additionally, the WEP system meets the critical elements of measurement
considered important in assessment of functional values for wetland
evaluation systems by the U.S. Army Engineer Waterways Experiment
Station in Vicksburg, Mississippi (Lonard et al. 1981)., Of approxi-
mately 41 wetlands assessment methodologies evaluated by Lonard et al.
(1981), 20 contained relevant evaluation methodologies for one or more
of the following critical elements of wetlands functional values:

° habitat

hydrology

recreation
agriculture/silviculture
heritage

0O ¢ 0o o

Of the 20 evaluation procedures, only the following three procedures
addressed all five of the critical elements identified by Lonard et al.
(1981):

° WEP (Reppert et al. 1979);

® Charles River (U.S. Army Engineer Division, New England 1972);
and,

® Wetlands Evaluation Criteria--Water and Related Land Resources
of the Coastal Region, Massachusetts (USDA 1978).

Lonard et al. (1981) reported the latter two as limited in their geo-
graphical applicability and/or use for inland and coastal areas. WEP,
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Table C.0-1.

Functions Considered in the Wetlands Evaluation Procedure

as Outlined by Reppert et al. (1979).

Hierarchical
Parameter Category
I. NATURAL BIOLOGICAL FUNCTIONS FUNCTION
A. Food Chain Production Subfunction
1) Net primary productivity Component
2) Mode of detrital transport Component
3) Food chain support Component
B. General and Specialized Habitat Subfunction
1) Abiotic and biotic characteristics Component
2) Evaluation of usage by selected
species Component
I1. AQUATIC STUDY AREAS, SANCTUARIES, REFUGES FUNCTION
I11I. HYDROLOGIC SUPPORT FUNCTION FUNCTION
A. Hydrologic Periodicity Subfunction
B. Location or Elevation within Wetland
System Subfunction
IV. SHORELINE PROTECTION FUNCTION
V. STORAGE FOR STORM AND FLOOD WATERS FUNCTION
A. Flood Storage Subfunction
B. Flood Retardation Subfunction
VI. NATURAL GROUNDWATER RECHARGE FUNCTION
VII. WATER PURIFICATION THROUGH NATURAL WATER
FILTRATION FUNCTION
A. MWetland Type Subfunction
1) Hydroperiod Component
2) Vegetation density Component
B. Areal and Waste-Loading Relationships Subfunction
1) Total wetland size Component
2) Proportion of water surface area
to wetland area Component
3) Proportion of overland runoff
retained in system Component
4) 5-day BOD loading Component
C. Geographic and Other Locational Factors Subfunction
1) Frost-free days Component
2) Location with reference to known
pollution sources Component




Table C.0-1 (Continued).

Hierarchical
Parameter Category
VIII. CULTURAL VALUES FUNCTION
A. Socioeconomic Benefits Subfunction
1) Commercial fisheries Component
2) Renewable resources and agriculture Component
B. Culturally Perceived Values Subfunction
1) Recreation Component
2) Aesthetics Component
3) Historical and archaeological
importance Component
IX. SPECIAL VALUES FUNCTION
A. Habitat for Rare, Restricted, and
Relic Flora and Fauna Subfunction
B. Other Considerations Subfunction
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on the other hand, was found to have widespread application on a geo-
graphical basis plus was applicable in evaluating wetlands over a wide
range of conditions, from inland to coastal. WEP was therefore appro-
priate for use in the Suwannee River basin which contains a wide range
of wetlands.

In response to comments by cooperating agencies, a new procedure, pub-
lished after the Environmental Impact Statement (EIS) effort was ini-
tiated, was used to evaluate the wetlands selected for the Reppert et
al. (1979) evaluation. The new procedure -- Method for Wetland
Functional Assessment (Adamus 1983) -- was developed for the Federal
Highway Administration (FHWA). This method was not available for eval-
uation by Lonard et al. (1981); however, it incorporates many of the
criteria evaluated by Lonard et al. (1981) as well as addresses specific
deficiencies and problems identified in existing methodologies. It
addresses all important, presently-recognized wetland functions and
wetland types and is the only evaluation methodology that specifically
uses the U.S. Fish and Wildlife Service wetland classification scheme
(Cowardin et al. 1979).

The FHWA procedure addresses all five critical elements listed by Lonard
et al. (1981), has widespread geographical applicability, and can be
used over a broad range of wetland types. Wetland functions evaluated
using the FHWA method include:

groundwater recharge

groundwater discharge

flood storage and desynchronization
shoreline anchoring and dissipation of erosion forces
sediment trapping

nutrient retention and removal

food chain support

habitat for fisheries

habitat for wildlife

active recreation

passive recreation and heritage value.

© 00 0 00 0O 0 0 0O

The ratings are based on answers to a series of questions of varying
complexity. Each function is rated as very high, high, moderate, low,
and very low based on the integrated rating of three components: oppor-
tunity, effectiveness, and significance. Opportunity considers whether
a wetland has the chance to fuifill a particular function; effectiveness
considers the probability of a wetland being able to maximize the oppor-
tunity, if given; and significance considers the degree to which the
function is valued by society.

The following sections present methods and results of both the WEP and
FHWA evaluations for selected wetlands in the project area.

C.1 WEP Method
In response to comments from the U.S. Environmental Protection Agency,

Florida Department of Environmental Regulation, and Florida Game and
Fresh Water Fish Commission, the WEP methodology was revised by the
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Jacksonville District Army Corps of Engineers (ACOE) to address concerns
raised by cooperating agencies on the EIS (Table C.1-1). A1l references
to marine and/or estuarine ecosystems were eliminated, and the fresh-
water criteria were reorganized. The original 3-point scale of the pro-
cedure was expanded to a 4-point scale. These changes were in addition
to previous modifications which incorporated the Habitat Evaluation
System (HES), developed by the Lower Mississippi Valley Division of the
ACOE (1980), into the general and specialized habitat subfunction com-
ponent of the wetlands evaluation system. Previous modifications also
considered the ability of a wetland to supply the necessary habitat
requirements of selected species, suggested by the Florida Game and
Fresh Water Fish Commission.

C.2 Evaluation Criteria and Methodology

The evaluation criteria for the WEP components listed in Table C.1-1 are
outlined in Sections C.2.1 - C.2.7. A1l components of the modified WEP
system were essentially utilized in each evaluation because, when con-
sidering the Suwannee River basin, all functions listed are provided in
some degree by some wetlands in the area, even though each individual
wetland may not provide each of the listed functions. Detailed evalua-
tion criteria for each species used in the general and specialized habi-
tat evaluation are provided in Appendix D. Section C.2.8 discusses the
scoring protocol used for developing the final ratings for each wetland
evaluated. :

C.2.1 Natural Biological Functions

C.2.1.1 Food Chain Production

Net Primary Productivity. Primary productivity is the rate at. which
producer organisms accomplish energy fixation from sunlight and store
this energy as organic compounds or potential food resources. Net pri-
mary productivity is a measure of the available resource beyond that
required to maintain the producing organism and that which is available
for ingestion or uptake by consumer organisms.

Different species or vegetation associations usually have different net
productivity values. In order to determine the total net productivity
of a wetland unit, it was necessary to determine the mean net produc-
tivity of an area as the sum of the percent area occupied by each vege-
tation association multiplied by its particular net primary productivity
value.

A review of the literature indicates the following ranges of net primary
productivity values for various associations dependent on various
disturbance factors and in particular the hydrological condition of the
wetland, e.g., flowing water, still water, or sluggish water system
(Mitsch and Ewel 1979, Brown 1981, and Brinson et al. 1981):

300-1400 g/mé/yr for still water systems,

300-1600 g/mz/yr for sluggish water systems, and
600-2000 g/mZ/yr for flowing water systems.
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Table C.1-1.

Revised Function and Companent Listing for
Evaluation Procedure (Reppert et al. 1979).

the Wetlands

Hierarchichal
Parameter Category
I. NATURAL BIOLOGICAL FUNCTIONS
A. Food Chain Production FUNCTION
1) Net primary productivity Subfunction
2) Mode of detrital transport Subfunction
3) Food chain support Subfunction
B. General and Specialized Habitat FUNCTION
1) Abiotic and biotic characteristics Subfunction
2) Evaluation of usage by selected species Subfunction
II. HYDROLOGIC SUPPORT FUNCTION
A. Hydrologic Periodicity FUNCTION
B. Location or Elevation within Wetland System FUNCTION
III. STORAGE FOR STORM AND FLOOD WATERS
A. Flood Storage FUNCTION
B. Flood Retardation FUNCTION
IV. NATURAL GROUNDWATER RECHARGE FUNCTION
Y. WATER PURIFICATION THROUGH NATURAL WATER
FILTRATION
A. Wetland Type FUNCTION
1) Hydroperiod Subfunction
2) Vegetation density Subfunction
B. Areal and Waste-Loading Relationships FUNCTION
1) Total wetland size Subfunction
2) Proportion of water surface area to
wetland area Subfunction
3) Proportion of overland runoff retained
in system Subfunction
4) 5-day BOD loading Subfunction
C. Geographic and Other Locational Factors FUNCTION
1) Frost-free days Subfunction
2) Location with reference to known
pollution sources Subfunction
VI. CULTURAL YALUES
A. Socioeconomic Benefits and Renewable
Resources FUNCTION
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Table C.1-1 (Continued).

Hierarchichal
Parameter Category
B. Culturally Perceived Values FUNCTION
1) Recreation Subfunction
2) Aesthetics Subfunction
3) Historical and archaeological importance Subfunction
VII. SPECIAL VALUES
A. Habitat for Rare, Restricted, and Relic
Flora and Fauna FUNCTION
B. Other Considerations (Shoreline Protection) FUNCTION
1) Vegetation characteristics Subfunction
2) Width of wetland Subfunction
3) Fetch Subfunction
4) Cultural usage Subfunction
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Non-forested or marsh systems range from 200 to 2000 g/mz/yr for still
and sluggish water systems and 400 to 2400 g/mz/yr for riverine and
perennially flowing water systems. To provide an estimate of the net
primary productivity of the evaluated wetlands, a median of net produc-
tivity values (g/m¢/yr) from the literature was used for each vegetation
association and hydrological condition:

Hydrological Condition

Association Still Sluggish Flowing
Cypress-swamp tupelo 800 1150 1350
Cypress-cypress/pine 650 650 900
Cypress-mixed hardwoods 850 1200 1800
Mixed hardwoods 1000 1200 1800
Marsh 1100 1100 1400

Criteria for numerical ratings and values were set as follows:

Net Primar% Productivity

(g/m</yr) Score
>1500 4

1201-1500 3

851-1200 2
<850 1

Mode of Detrital Transport. Transport of nutrients in detrital-based
food chains is strongly dependent on the hydrologic characteristics of
the particular ecosystem. Following is a summary of wetland types and
their relative export efficiency scores, as modified from Reppert et al.
(1979), which were used as the evaluation criteria:

Wetland Type Score
® Riverine marsh; seasonally or
perennially flooded riverine floodplain 4

° Most freshwater wetlands adjacent to
or linked to intermittently flooded
riverine systems; connected lacustrine
systems 3

° Freshwater wetlands adjacent to or
linked to ephemeral riverine systems 2

° Isolated wetlands or wetlands connected
with small ditches which flow in response
to recent rainfall or are connected by
sheetflow only 1

Food Chain Support. Wetlands contribute to food chains both directly
and indirectly. Direct consumption is primarily by herbivores with
indirect consumption represented by decomposition by detritivores and
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carnivore consumption of herbivores. Evaluation of the selected wet-
lands was based primarily on net productivity, potential litterfall and
decomposition rates of 1litterfall material which determine rate of
availability to consumer organisms, and potential faunal utilization.
Evaluation criteria and scoring were as follows:

Criteria Score

® Wetlands with rating of 4 or 3 net primary
productivity (NPP), rapid rate of decompo-
sition, and high potential for faunal utilization 4

° Wetlands with rating of 4 or 3 NPP, moderate
rate of decomposition, and high potential for
faunal utilization; or rating of 2 NPP, rapid
rate of decomposition, and high or moderate
potential for faunal utilization 3

® Wetlands with rating of 4, 3, or 2 NPP, rapid,
moderate, or low rate of decomposition, and low
potential for faunal utilization; or rating of
1 NPP, rapid or moderate decomposition rate, and
Tow potential for faunal utilization 2

® Rating of 1 NPP, low rate of decomposition, and
low potential for faunal utilization 1

C.2.1.2 General and Specialized Habitat

The general and specialized habitat subfunction of WEP was evaluated
based on:

1) biotic and abiotic characteristics; and
2) utilization of wetlands by selected species.

Representative wetlands 1in each drainage area were evaluated and
assigned a numerical score of 1, 2, 3, or 4, which was later factored in
with the other components of the WEP analysis.

C.2.1.2.1 Abiotic and Biotic Characteristics

Quantitative and qualitative variables were selected for the field eval-
uation (Table C.2-1). Descriptive data on qualitative variables were
collected to characterize the habitat for use in the overall evaluation
and used as input for evaluation of selected species utilization.
Qualitative variables were not assigned ranking criteria as were the
quantitative variables.

The following quantitative variables were evaluated using specific habi-
tat quality index curves and tables modified from ACOE (1980),
Winchester (1979), and Winchester and Harris (1979).

Wetland Size. Generally, large wetlands tend to be more vegetatively
diverse and consequently support more diverse wildlife populations than
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Table C.2-1. Abiotic and Biotic Evaluation Factors.

QUANTITATIVE CHARACTERISTICS

Wetland size

Wetland contiguity

Wetland type

Edge-to-area ratio

Percent overstory coverage

Percent inundation

Percent ground cover

Percent understory coverage
Structural diversity (strata and zones)
Number of trees 216 in. dbh

Number of standing dead trees (snags)

QUALITATIVE CHARACTERISTICS

Number of mast-producing trees
Water depth - old lichen line
Degree of disturbance
Susceptibility to fire
Substrate characteristics
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smaller wetlands (Golet 1973). Structural diversity, which reflects
niche diversity, is also generally more pronounced in larger wetlands.
Small wetlands may not satisfy the home range requirements of some wild-
1ife species. The habitat quality index curve used for evaluation of
this parameter was developed specifically for the evaluation of fresh-
water wetlands in Florida (Winchester 1979, Winchester and Harris 1979,
Figure C.2-1).

Wetland Contiguity. Fish and wildlife species with water-borne propa-
gules are dependent on contiguity of wetlands for dispersal. A high
degree of contiguity aids in stabilizing these population types (Odum
1977, 1978). Values assigned to various degrees of contiguity are based
on those developed for Florida freshwater wetlands (Table C.2-2).

Wetland Type. Wetland types or associations vary in their value to
wildlife ﬁaﬁitat depending on certain inherent soil and hydrological
relationships which, in part, control vegetation types occurring within
the wetland (ACOE 1980). With progression from shrub swamps to gum to
cypress to cypress/gum to mixed hardwood swamps, there is an increase in
number of mast trees, denning and nesting sites, and structural com-
plexity. This is reflected in the habitat quality index curve developed
for wetland type (Figure C.2-2).

Edge-to-Area Ratio. This parameter was evaluated in terms of edge drama
or structural differences along the edge of adjoining plant communities
and estimated gross productivity of the two adjoining communities
(Winchester and Harris 1979). The basic calculation is:

CEI = Ew
2af
where CEI is the "comprehensive edge index," a is the area of the wet-

land, and f = 3.14. Ew is the total weighted length or sum of the indi-
vidual edge segments (Ei):

Ei = EL (EDV + PV] + PV3)
2

where EL is edge length in feet, EDV is the edge drama value, and PV;
and PV2 are productivity values for two adjacent vegetation associations
(Table C.Z-BS. The CEI for a given wetland is ranked on a scale of 0.1
to 1.0.

Percent Overstory Coverage. The relative abundance of wooded versus
open areas 1s a function of habitat diversity (Larson 1973, ACOE 1980).
Generally, the more wooded area the greater the habitat value, except
when overstory cover reaches 280-90% (Figure C.2-3, ACOE 1980). A mix-
ture of wooded and open areas is considered to be of the greatest value
to wildlife (Larson 1973, 1976).

Percent Inundation. Frequency and duration of inundation (flooding)
affect the value of a wetland to wildlife because flooding influences
maintenance of vegetation types, aids in dispersal of organisms and
materials to downstream areas (Hall 1972, Gasaway 1973), and fulfills
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Table C.2-2. Wetland Contiguity Variables.

Degree of Connection Score

Perched, isolated wetlands:; no natural or artificial
connection 0.1

Wetlands with a ditched connection or a very minor natural
connection to an intermittent tributary 0.2

Wetlands with a ditched or channelized connection, where
a natural channel formerly existed, to an intemmittent
tributary 0.3

Wetlands with a distinct, natural connection to an inter-

mittent tributary or adjoining an intermittent tributary

with Tess than 5 cfs average annual flow, or a ditched or

very minor natural connection to a tributary 0.4

Wetlands with a ditched, channelized connection, where a
natural connection formerly existed, to a perennial
tributary 0.5

Wetlands adjoining an intermittent tributary with more

than 5 cfs average annual flow, or wetlands with a

distinct, natural connection to a perennial tributary

with less than 5 cfs average annual flow 0.6

Wetlands adjoining a perennial tributary with more than
5 cfs but less than 100 cfs average annual flow 0.8

Wetlands contiguous with a perennial river having an
average annual flow of 100 cfs or greater 1.0

Source: Winchester 1979, Winchester and Harris 1979.
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the ecological requirements for many wildlife species for part of their
1ife cycle (Hirsch and Segelquist 1978). Generally, an increase in per-
cent inundation results in an increase in the value of a wetland to
wildlife (Figure C.2-4, ACOE 1980). However, if inundation is 275%,
more open water type habitat is maintained, and certain wetland vegeta-
tion species, which require a “dry" period for germination or which
cannot tolerate prolonged inundation, are eliminated.

Percent Ground Cover and/or Understory Coverage. Ground cover and
understory influence structural diversity of the habitat type and there-
fore influence faunal diversity (ACOE 1980). With an increase in ground
and understory cover there is an increase in wildlife value, except when
percent cover exceeds approximately 80% at which point the area may be
too dense for many wildlife species (Figure C.2-5, ACOE 1980).

Structural Diversity. Wildlife abundance and diversity are directly
related to vegetation diversity and complexity (MacArthur et al. 1962,
Anderson et al. 1978, Weller 1978). An 1increase in structural diver-
sity, i.e., the number of zones (horizontal layers) and number of strata
(vertical layers), generally results in increased value of a wetland to
wildlife (Table C.2-4).

Number of Trees 216 in. dbh. Large trees provide denning sites for
wildlife and contribute to the aesthetic appeal of the wetland (Leopold
1932, Byrd and Halbrook 1974, USFS 1975). Tree size is also an indi-
cation of maturity and subsequent fruiting, which is of particular
importance to wildlife that rely on mast for food resources (ACOE 1980).
A habitat quality index curve developed by the ACOE (1980) was used for
this parameter (Figure C.2-6).

Number of Standing Dead Trees (Snags). Standing dead trees are used for
nest sites by cavity nesting species and as a food source by insectiv-
orous species (Leopold 1932, Glasgow and Noble 1971, USFS 1975). An
increase in numbers of standing dead trees may increase the wildlife value
of the habitat; however, too many standing dead trees may be an indication
of stress which would result in lower value to wildlife (Figure C.2-7).

Field Applications

Sites used for evaluations were along baseline transects in the wetland
areas (Section 4.2). Standard field forms were used for itemizing the
quantitative and qualitative data variables (Table C.2-5). At each
point along the transect (at varying intervals, depending on transect
length), quantitative variables were evaluated and descriptive data
taken for the five qualitative variables.

Data Analysis

Data collected from transects for the quantitative variables were eval-
uated against the habitat quality index curves (Figures C.2-1 through
C.2-7), and a numerical value from 0.1 to 1.0 was assigned. Values for
each of the eleven quantitative variables for each wetland were then
averaged and summed. A scale was formulated relating the possible
scores (1.0 to 11.0) to the numerical rating of the WEP analysis (1, 2,

C-17
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Table C.2-4. Functional Evaluation Criteria for Structural Diversity.

No. of No. of

Strata Vegetation Zones Score
1 1 0.1
1 2 0.2
1 3 0.3
2 1 0.4
2 2 0.5
2 3 0.6
3 1 0.7
3 2 0.8
3 3 0.9
3 4 1.0

Adapted from Winchester 1979, Winchester and Harris 1979.
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3, or 4). These ratings were averaged in with scores for the species
utilization evaluations (Section C.2.1.2.2) to yield a final numerical
rating of 1 (low), 2 (medium), 3 (high), or 4 (very high) for each wet-
land in terms of the general and specialized habitat subfunction as
follows:

Abiotic and Biotic Score Wetland Score
9-11 4
6-8 3
3-5 2
1-2 1

C.2.1.2.2 Utilization by Selected Species

Reppert et al. (1979) suggest that evaluation of wildlife utilization of
a wetlands be conducted at a local level using a checklist of key spe-
cies (Table C.2-6). The Florida Game and Fresh Water Fish Commission
(FGFWFC) provided a checklist of key wildlife species for habitat eval-
uation based on the following habitat types (Tables C.2-7, C.2-8, C.2-9,
and C.2-10; Randy S. Kautz, FGFWFC, Tetter dated 12 February 1982 to
John A. Davis):

cypress strands and domes

bayheads

mixed swamps

hydric hammocks (bottomlands along streams).

o 0 0 o©

In areas of standing water, fish species were included in the evaluation
(Table C.2-11). These lists were modified to include species character-
istic of the habitat types and to eliminate those species not occurring
in the geographical area. For each species, ecological requirements
criteria for reproduction, food, and habitat were developed from avail-
able literature sources. Each of the three criteria was used to eval-
uate the ability of the wetland to support each species, and an overall
rating of 1, 2, or 3 was applied to the habitat significance for that
species.

Field Applications

Species checklists were used for evaluation of the entire wetland
(Tables C.2-12 and C.2-13). The ability of the wetland to meet food,
habitat, and reproductive requirements of the species was evaluated
based on quantitative and qualitative data collected and a general walk-
through of the wetland. For each species a value of 1, 2, or 3 was
assigned for the habitat and its support functions. Evaluation criteria
for each species on the checklists are included in Appendix D.

Data Analysis

The species checklist scores (rated from 0 to 3) were averaged for each
wetland and then averaged in with the ratings from the biotic/abiotic
characteristics evaluations (Section C.2.1.2.1) to yield a final
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Table C.2-6. Habitat Evaluation Checklist (Key Game, Commercial, and
Aesthetic Species).

Habitat Significance
Fish and Wildlife Species igh Mod, Low Remarks
(3) (2) (1)

Overall Habitat Value

Source: ACOE 1980.
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Table C.2-7. Wildlife Species of Cypress Strands and Domes in the
Project Area.

Eastern lesser siren (Siren i. intermedia)
Flatwoods salamander (Ambystoma cingulatum)
Pine woods treefrog (Hyla femora11s)
Bullfrog (Rana catesbeiana)

Pig frog (Rana grylio)

Florida mud turtle (Kinosternon subrubrum)

Eastern glossy water snake (Nerodia r. rigida)

Black swamp snake (Seminatrix pygaea)

Eastern indigo snake {Drymarchon corais couperi)
Florida cottonmouth (Agkistrodon piscivorus conanti)

Wading birds (Ciconiiformes)

Wood duck (Aix sponsa)

Red-shouldered hawk (Buteo lineatus)

Turkey (Meleagris gallopavo)

Barred owl (Strix varia)

Red-bellied woodpecker (Melanerpes carolinus)
Tufted titmouse (Parus bicolor)

Carolina wren (Thryothorus Tudovicianus)
White-eyed vireo {Vireo griseus)

Warblers (Parulidae)

Eastern gray squirrel (Sciurus carolinensis)
Cotton mouse (Peromyscus gossypinus)

Eastern woodrat (Neotoma floridana)

Rice rat (Oryzomys palustris)

White-tailed deer {Odocoileus virginianus)

Source: FGFWFC.
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Table C.2-8. Wildlife Species of Bayheads in the Project Area.

Eastern lesser siren (Siren i. intermedia)

Southern dusky salamander (Desmognathus auriculatus)
River frog (Rana heckscheri)
Bronze frog (Rana c. clamitans)

Florida water snake (Nerodia fasciata pictiventris)
Striped swamp snake (Regina alleni)

Pine woods snake (Rhadinea flavilata)

Eastern mud snake (Farancia a. abacura)

Eastern indigo snake {Drymarchon corais couperi)

Black vulture (Coragyps atratus)

Barred owl (Strix varia)

Pileated woodpecker (Dryocopus pileatus)
Yellow-bellied sapsucker {Sphyrapicus varius)
Hermit thrush (Catharus guttata)

Blue-gray gnatcatcher (Polioptila caerulea)
Solitary vireo (Vireo soTitarius)

Warblers (Parulidae)

Common grackle (Quiscalus quiscula)
White-throated sparrow (Zonotrichia albicollis)

Southeastern shrew (Sorex longirostris)

Golden mouse (Ochrotomys nuttalli)

Eastern woodrat (Neotoma fToridana)

Rice rat (Oryzomys palustris)

Florida black bear {Ursus americanus floridanus)

Source: FGFWFC.
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Table C.2-9. Wildlife Species of Mixed Swamps in the Project Area.

Two-toed amphiuma (Amphiuma means)
Greater siren (Siren lacertina)
River frog (Rana heckscheri)
Bronze frog (Rana c. clamitans)

Alligator (Alligator mississippiensis)

Striped mud turtle (Kinosternon bauri palmarum)
Brown water snake (Nerodia taxispilota)

Eastern mud snake (Farancia a. abacura)

Florida cottonmouth (Agkistrodon piscivorus conanti)

Wading birds (Ciconiiformes)

Wood duck (Aix sponsa)

Swallow-taiTed kite (Elanoides forficatus)
Red-shouldered hawk (Buteo lineatus
Yellow-billed cuckoo [Coccyzus americanus)
Barred owl (Strix varia)
Woodpeckers {Piciformes)

Acadian flycatcher (Empidonax virescens)
White-eyed vireo (Vireo olivaceus)
Warblers (Parulidae)

Bats (Chiroptera)
Eastern gray squirrel (Sciurus carolinensis)
River otter (Lutra canadensis)

Florida black bear (Ursus americanus floridanus)
Wild hog (Sus scrofa)

Source: FGFWFC.
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Table C.2-10. Wildlife Species of Hydric Hammocks in the Project Area.

- Mole salamander (Ambystoma talpoideum)

Southern dusky salamander (Desmognathus auriculatus)
S1imy salamander (Plethodon g. glutinosus)

Eastern spadefoot toad (Scaphiopus h. holbrooki)

Striped mud turtle (Kinosternon bauri palmarum)

Broad-headed skink (Eumeces Taticeps)

Florida brown snake (Storeria dekayi victa)

Florida red-bellied snake {Storeria occipitomaculata obscura)
Eastern kingsnake (LampropelTtis g. getulus)

Red-shouldered hawk (Buteo lineatus)

Northern bobwhite (Colinus virginianus)
Mourning dove (Zenaida macroura)

Barred owl (Strix varia)

Pileated woodpecker (Dryocopus pileatus)
Acadian flycatcher (Empidonax virescens)
Brown thrasher (Toxostoma rufum)

White-eyed vireo (Vireo olivaceus)
Rufous-sided towhee (Pipilo erythrophthalmus)
Swamp sparrow (Melospiza georgiana)

Southeastern shrew (Sorex longirostris)
Seminole bat (Lasiurus seminolus)

Eastern gray squirrel (Sciurus carolinensis)
Southern flying squirrel (Glaucomys volans
Weasel (Mustela frenata)

Source: FGFWFC.
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Table C.2-11., Fish Species for Evaluation.

Redfin pickerel (Esox americanus)

Eastern mud minnow (Umbra pygmaea)

Pirate perch (Aphredoderus sayanus)

Mud sunfish (Acantharchus pomotis)

Swamp darter (Etheostoma fusiforme)

Golden topminnow (Fundulus chrysotus)

Least killifish (Heterandria formosa)

Flagfish (Jordanella floridae)

Banded pygmy sunfish (Elassoma zonatum)

Warmouth (Lepomis gulosus)

Source: FGFWFC.
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Table C.2-12. Species Checklist for Cypress Domes and Strands.

Location Project
Drainage Date

Size Time

Personnel

Species Rating Remarks
FISH

Redfin pickerel
Eastern mud minnow
Pirate perch

Mud sunfish

Swamp darter

Golden topminnow
Least killifish
Flagfish

Banded pygmy sunfish
Warmouth

AMPHIBIANS

Eastern lesser siren
Flatwoods salamander
Pine woods treefrog
Bullfrog

Pig frog

REPTILES

Florida mud turtle

Eastern glossy water snake
Black swamp snake

Eastern indigo snake
Florida cottonmouth

BIRDS

Wading birds (Ciconiiformes)
Wood duck
Red-shouldered hawk
Turkey

Barred owl

Red-bellied woodpecker
Tufted titmouse
Carolina wren
White-eyed vireo
Warblers (Parulidae)

MAMMALS

Eastern gray squirrel
Cotton mouse

Eastern woodrat

Rice rat
White-tailed deer
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Table C.2-13. Species Checklist for Mixed Swamps.

Location Project
Drainage Date

Size Time

Personnel

Species Rating Remarks
FISH

Redfin pickerel
Eastern mud minnow
Pirate perch

Mud sunfish

Swamp darter

Golden topminnow
Least killifish
Flagfish

Banded pygmy sunfish
Warmouth

AMPHIBIANS
Two-toed amphiuma
Greater siren
River frog

Bronze frog

REPTILES

Alligator

Striped mud turtle
Brown water snake
Eastern mud snake
Florida cottonmouth

BIRDS

Wading birds

Wood duck
Swallow-tailed kite
Red-shouldered hawk
Yellow-billed cuckoo
Barred owl
Woodpeckers

Acadian flycather
White-eyed vireo
Warblers

MAMMALS

Bats

Eastern gray squirrel
River otter

Florida black bear
Wild hog
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numerical rating of 1, 2, 3, or 4 for each wetland in terms of the
general and specialized habitat subfunction as follows:

Species Utilization

Score WEP Score
>75 4
51-75 3
26-50 2

<25 1

C.2.2 Hydrologic Support Function

The hydrologic support function is defined "as the role which a specific
wetland area plays in maintaining the stability and environmental
integrity of the entire system to which it 1is physically and func-
tionally related" (Reppert et al. 1979). Although it is difficult to
quantify the hydrologic support function for a particular wetland area,
the relative importance of the function can be estimated through a basic
analysis of the hydrologic periodicity and location or elevation of the
wetland area.

C.2.2.1 Hydrologic Periodicity

The following framework for evaluating hydrologic periodicity as it
relates t? the hydrologic support function was modified from Reppert et
al. (1979):

Type of Wetland System Score
Normally flooded riverine wetlands 4

Normally or seasonally flooded wetlands
connected to perennial streams or open
waterbodies 3

Intermittently flooded wetlands connected
to perennial or intermittent streams or
waterbodies 2

Isolated wetlands or wetlands connected to
small ditches which flow in response to recent
rainfall or are connected by sheetflow only 1

This component was evaluated by analysis of aerial photography (c. 1979)
and ground-truthing of the selected wetlands.

C.2.2.2 Location or Elevation within Wetland System

The following framework for evaluating the effect of the location and/or
elevation of the wetland on the hydrologic support function was modified
from Reppert et al. (1979):
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Locational Factor Score

In lake or river systems, from low
water level to mean water level 4

In lake or river systems, from mean

water level to upper limit of marsh 3
Normally flooded, intermittenty connected

wetland systems 2
Hydrologically isolated systems 1

This component was evaluated by analysis of aerial photography (c. 1979)
and ground-truthing of the selected wetlands.

C.2.3 Storage for Storm and Flood Waters

Wetland areas often are important for water storage and flow retardation
during flood periods. The storage provided by these areas can reduce
the volume and energy of flood flows. Vegetative cover in the wetland
also can lessen the energy of the flood wave. However, alternate land-
scapes such as upland sites of gentle relief appear to have a better
overall water absorption and detention capability than some wetlands, as
wetlands are, by definition, already saturated. Evaluation of flood
water storage and flow retardation was approximated using topographic
and geologic maps, hydrologic data, field observations, and other
available information (Section 3.4.1.1). Each wetland was ranked on the
rating system established by Reppert et al. (1979) but modified to a
4-point scale:

1) Flood Storage

Area of Wetlands Potential Flood Damage
(% of watershed) Reduction Score
>20% 4
11-20% 3
6-10% 2
<5% 1

2) Flood Retardation

% Vegetation Cover of Wetland Potential Flood Damage
(Wooded or Shrub Swamps) Reduction Score

>30% 4
21-30% 3
11-20% 2

<€10% 1
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C.2.4 Natural Groundwater Recharge

Wetlands may serve as important groundwater recharge or discharge areas,
depending on the elevation of the water table. The groundwater function
of a wetland is a complicated process related to overland flow, inter-
ception, infiltration, depression storage, interflow, groundwater flow,
and morphological features such as soil type and substrate geometry.

The natural groundwater recharge potential of the wetlands on site was
evaluated based on hydrologic data incorporated into the following
matrix (Reppert et al. 1979):

Score for Hydrologic Charac-

Groundwater Recharge Area teristics of Wetland Substrate
(areal extent of wetlands to be mined and Aquifer (porosity, permea-
as % of total watershed) bility, and transmissivity)

High Moderate Low

>5% 4 3 2

4-5% 3 2 1

2-3% 2 1 1

<2% 1 1 1

C.2.5 Water Purification Through Natural Water Filtration

A variety of physical, biological, and chemical processes can occur in
wetland systems to naturally purify water by removal of organic and
mineral matter from rivers and streams. Wetlands are sometimes con-
sidered analogous to wastewater treatment plants in their waste removal
and water purification abilities. However, there is an important dif-
ference in that the primary goal of wastewater treatment plants is
removal of waste material, whereas the result of the wetland water
treatment is an actual recycling of pollutants. Within wetlands it is
also important to distinguish between the potential for water quality
purification and actual water quality purification through natural fil-
tration and assimilation. For example, wetlands that are hydrologically
isolated and receive little to no surface water runoff from surrounding
areas may have the potential for water purification abilities but do not
actually provide this function to any significant degree. On the other
hand, wetlands with strong hydrological connections and the potential
for water purification may not be efficient in water purification due to
such -factors as volume and velocity of water flowing into and out of the
wetland. In some cases, wetlands may actually discharge relatively
higher concentrations of certain parameters than the concentrations of
these parameters coming into the system.

Evaluation of the water quality purification or enhancement component
incorporated three types of criteria to encompass environmental consid-
erations relevant to a wetland's ability to provide water quality
improvement. These included wetland type, areal and waste-loading rela-
tionships, and geographic and other locational factors (Table C.2-14).
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Table C.2-14, Factors Affecting the Water Quality Function of Wetlands and Criteria for

Evaluation,
Evaluation Factors Criteria Score
1) NWetland Type
a) Hydroperiod Perennlal riverine wetlands 4
Seasonally flooded lacustrine 3
Seasonally tlooded riverine 3
Intermittently flooded riverine 2
{ntermittently tlooded lacustrine or
normally connected palustrine 2
Isolated or weakiy connected palustrine 1
b) Vegetation density Coverage >80% 4
Coverage 51-80% 3
Coverage 20-50% 2
Coverage <20% 1
2) Areal and Waste-Loading Relationships
a) Total wetland size >200 acres 4
76-200 acres 3
10-75 acres 2
<10 acres 1
b) Proportion of water surface <40% 4
area to wetland area 40-60% 3
(acres, hectares) 61-75% 2
>75% 1
¢} Proportion ot water volume >50% 4
flowing through wetiand or 26-50% 3
overland runotf retained in 10-25% 2
the system (cfs, mgd) <108 1
d) 5-day BOD loading <5 Ib 4
(b BOD/acre/day) 5-15 1b 3
16-25 1b 2
>25 1b 1
3) Geographic and Other Locational Factors
8) Frost-free days >250 days 4
176-250 days 3
90-175 days 2
<90 days 1
b) Location with reference to Below source of municipal discharge
known pollution sources or above water intakes 4
Below non-point source pollution 3
Below Industrial discharges 2
Water quality In wetland already degraded ]
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C.2.6 Cultural Values

C.2.6.1 Socioeconomic Benefits and Renewable Resources

Utilization of the wetlands on site for timber production, grazing, and
other agricultural uses was evaluated based on available literature from
state forestry personnel, county extension agents, and the Soil
Conservation Service. Additionally, use or potential for use of the
evaluated wetlands was appraised during the field survey. Evaluation
criteria and scoring for each wetland were as follows:

Criteria Score

° Wetlands heavily used for silviculture or
agriculture 4

® Wetlands having immediate potential for economic,
silvicultural, or agricultural usages 3

® Future potential for economic, silvicultural,
or agricultural usage 2

® Little or no economic usage due to presence
of selected species, access problems, or size 1

C.2.6.2 Culturally Perceived Values

Culturally perceived components evaluated included recreation, aesthe-
tics, and historical and archaeological importance.

Recreation. Recreational value of the wetland was based on use of the
wetTand for activities such as hunting, fishing, bird-watching, and
nature study. Following are evaluation criteria and their respective
scores for recreational values of the wetlands on the project site:

Criteria Score

® Wetlands heavily used for 3 or more recrea-
tional activities (e.g., hunting, fishing, bird-
watching, nature study) 4

® Wetlands heavily used for at least 2 types of
recreational activities or moderately used for
3 or more types 3

° Wetlands having the immediate potential for
heavy usage of at least 1 recreational type or
moderate usage for 2 or more 2

° Wetlands with little or no value for recrea-

tional activities based on their size, level of
disturbance, or accessibility 1
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Aesthetics. The approach recommended by Reppert et al. (1979) was used
to assess an aesthetic value for the area. Non-conforming uses and
other negative criteria were considered. Evaluation was based on the
"degree to which the negative elements or influences affect the overall
perception of the wetland." Following is the framework for evaluation
and scoring of the wetlands aesthetic values:

Criteria Score

® Wetlands visible from road, accessible by foot,
with Timited disturbance by man, and with
compatible adjacent land use (e.g., naturally
forested areas) 4

° Wetlands meet three of four criteria of visibility,
accessibility, 1imited disturbance by man, or com-
patible adjacent land use 3

® Wetlands meet two of four criteria of visibility,
accessibility, limited disturbance by man, or com-
patible adjacent land use 2

° Wetlands meet one or none of four criteria of
visibility, accessibility, 1imited disturbance by
man, or compatible adjacent land use. 1

Historical and Archaeological Importance. Wetlands were evaluated based
on results of the historical and archaeological survey conducted on the
project site (Section 3.8). The following criteria were utilized in
assigning wetland values:

Criteria Score

° Wetlands with historical and/or archaeological
sites which have been listed on the National
Register of Historic Places _ 4

° Wetlands with historical or archaeological sites
which are eligible for 1isting on the National
Register of Historic Places 3

° Wetlands with identified historical or archaeo-
logical sites which are of interest but not of
importance necessary to be eligible for listing
on the National Register of Historic Places 2

° Wetlands with no identified historical or archae-
ological sites. 1
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C.2.7. Special Values

C.2.7.1 Habitat for Rare, Restricted, and Relic Flora and Fauna

Wetlands were evaluated for their potential to provide habitat for rare
and endangered species based on actual observation of individual species
and evaluation of habitat characteristics. Criteria for evaluation and
scoring were:

Criteria Score

® Known breeding, nesting, or feeding area of an
endangered species protected by the U.S. Fish and
Wildlife Service (FWS) and/or Florida Game and
Fresh Water Fish Commission (FGFWFC) 4

® Known breeding, nesting, or feeding area of a threat-
ened species protected by the FWS and/or FGFWFC 3

® Wetlands considered to have suitable character-
istics for use as a breeding, nesting, or feeding
area by endangered or threatened species protected
by the FWS or FGFWFC 2

® Wetlands not considered suitable for providing a
breeding, nesting, or feeding area for endangered
or threatened species protected by the FWS and/or
FGFWFC 1

C.2.7.2 Other Considerations (Shoreline Protection)

This subfunction is not performed to any significant degree by wetlands
on the project site. However, reclaimed areas (lakes with wetland
fringes) do provide this function. Evaluation criteria follow Reppert
et al. (1979) with the exceptions that the scoring has been expanded to
a 4-point scale and criteria were developed for cultural usage:

Vegetation Characteristics Score

Type of wetland vegetation
® Shrub and arboreal species

Non-woody emergents

Floating-leaved species and rooted submergents

which come to or near the surface

Rooted submergents which extend less than half-

way to the surface or no vegetation 1

N W

Density of total vegetation community
° Dense coverage >80%

Semi-dense coverage 51-80%

® Moderate coverage 20-50%

° Open <20%

- N W
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Width of Wetland Score

° >100 yd 4
° 51-100 yd 3
° 26-50 yd 2
° <25 yd 1
Fetch Score
° >2 mi 4
° 1-2 mi 3
° 0.5-1 mi 2
° <0.5 mi 1
Cultural Usage Score
° Heavy usage by wake-generating power boating 4
° Anticipated heavy usage by wake-generating
power boating or existing moderate usage 3
® Light to moderate usage by wake-generating
power boating _ 2
° Power boating with restriction of 10 or less
horsepower motors and/or a no wake zone, no power
boating, or small size boats with no power
boating 1

C.2.8 Wetlands Evaluation Scoring

Average scores were obtained for each function category of the revised
WEP (Table C.1-1). Each function category may be made up of subfunction
categories. In the analyses performed for this study, each subfunction
category was evaluated and scores averaged to yield a total score for
the function category. Fourteen function categories were evaluated
(Table C.l-1), each with a maximum value of 4. Thus, the maximum
possible score for a wetland, based on 14 function categories, is 56 and
the minimum score is 14.

C.3 WEP Results

The majority (92%) of the individual wetlands on the project site are
<25 acres in size, simplistic to slightly complex in vegetation diver-
sity and structure, and hydrologically isolated (Section 3.3.9). Only
8% of the wetlands account for nearly 76% of the total 24,735 acres of
wetlands. Eleven wetlands, considered representative of the range of
wetlands on the project site, were selected for detailed evaluation
using WEP (see Section 4.0 for physical characteristics and locations).
Prior to the evaluation, each wetland was delineated and classified, as
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were all other wetlands on the project site (Section 3.3.3), according
to the Florida Land Use and Cover Classification System (Fla. Dept. of
Admin. 1976) and the U.S. Fish and Wildlife Service classification
(Cowardin et al. 1979). Additionally, vegetation transects were run
through each of the eleven selected wetlands to characterize dominant
species, community structure, and general features (see Section 3.3.11
for methodology and Section 4.0 for results).

C.3.1 Natural Biological Functions

C.3.1.1 Food Chain Production

Three components were evaluated under the food chain praduction subfunc-
tion category: net primary productivity, mode of detrital transport,
and food chain support.

Net Primary Productivity. Because different vegetation associations
within a single wetTand unit usually have different net productivity
values, mean net productivity of each wetland was determined by summing
the percent area occupied by each vegetation association multiplied by
its particular net primary productivity value. Based on the evaluation
criteria, the majority of the wetlands evaluated were numerically rated
with a score of 1 for net primary productivity (Table C.3-1). Three of
the larger, generally more diverse wetlands with weak hydrological con-
nections were rated as 2.

Mode of Detrital Transport. Transport of detrital material and
nutrients in detrital-based food chains is particularly dependent on
the degree of hydrological connection to flowing water systems. The
evaluation results indicate that all the evaluated wetlands contain
varying amounts of detrital material but are either hydrologically iso-
lated or, at best, have weak hydrological connections (Table C.3-2).
Therefore, the wetlands are not able to contribute significantly to
detrital-based food chains in downstream systems; thus, the majority of
wetlands evaluated were assigned a score of 1.

Food Chain Support. Evaluation of this function was based primarily on
net productivity, potential 1litterfall and decomposition rates of
Titterfall material which determine rate of availability to consumer
organisms and potential for faunal utilization. Based on the evaluation
criteria, all the selected wetlands were rated 2 for this function
(Table C.3-3).

C.3.1.2 General and Specialized Habitat

Wetlands provide habitat for a variety of aquatic, semi-aquatic, and
terrestrial animals, depending on the wetland's ability to provide the
necessary ecological requirements of each animal species and the degree
of disturbance to the habitat, such as adjacent land use, fire, logging,
and drainage. Habitat quality of each wetland was evaluated using two
sets of criteria:
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Table C.3-2. Evaluation of Mode of Detrital Transport.

Hydrological
Wetland Criteria Score

2734 Isolated 1
2696 Isolated 1
2014 Linked to intermittent watercourse 3
1370 Isolated 1
1227 Isolated 1
1378 Linked to ephemeral stream system 2
1690 Isolated 1
1175 Isolated 1
2275 Isolated 1
2139 Isolated _ 1
2550 Bisected by seasonal or perennial

watercourse, but hydrologically

isolated by berms 1
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Table C.3-3.

Food Chain Support Evaluation Results,

Net Decomposition Potential for
Wetland Productivity* Rate Faunal Utilization Score

2734 1 Moderate Low 2
2696 1 Moderate Moderate

2014 2 Moderate High 2
1370 1 Moderate Low 2
1227 1 Moderate Moderate 2
1378 2 Moderate Moderate 2
1690 1 Moderate Moderate 2
1175 1 Moderate Low 2
2275 1 Moderate Low 2
2139 1 Moderate Moderate 2
2550 2 Moderate High 2

*From Table C.3-1.
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1) abiotic and biotic characteristics, and
2) utilization of the wetlands by selected species, based on
thelr ecological requirements.

C.3.1.2.1 Abiotic and Biotic Characteristics

Eleven characteristics were evaluated as part of the general and
specialized habitat component of WEP. Nine of the eleven wetlands had a
score of 2 for this component (Table C.3-4)., None of the eleven charac-
teristics evaluated appeared to be key in separating wetland rankings.
In fact, all characteristics, with the exception of wetland contiguity,
overstory coverage (%), and wetland type, were highly variable.

€.3.1.2.2 Utilization by Selected Species

The majority of the wetlands evaluated (6 of 11) received a score of 2
(Tables C.3-5 and C.3-6). The majority of wetlands would have scored
higher had there been significant permanent water sources within the
wetlands to provide habitat for fish and amphibians.

C.3.2 Hydrologic Support Function

This function was evaluated based on hydrologic periodicity and location
within the drainage area.

C.3.2.1 Hydrologic Periodicity

Based on the modified WEP criteria, the majority of wetlands evaluated
received a score of 1 (Table C.3-7). These wetiands are palustrine and
either hydrologically isolated or weakly connected to other wetland sys-
tems by short flow during extreme precipitation events.

C.3.2.2 Location or Elevation Within Wetland System

The majority of wetlands received a WEP score of 1 because of their
hydrological isolation (Table C.3-7).

C.3.3 Storage for Storm and Flood Waters

This function is rated in terms of the 1) areal extent of the wetland as
a percentage of the total drainage area for flood storage and 2) percent
vegetation cover for flood retardation. The numerical ratings equate to
potential for flood damage protection.

Flood Storage. All evaluated wetlands, with the exception of Wetlands
2013 and 25%0, received a score of 1 for this component (Table C.3-8),
because each comprises an extremely small percentage of its drainage
area,  Wetlands 2014 and 2550 received higher scores because they
comprise a larger -percentage of their respective total drainage areas
than the other wetlands evaluated.

Flood Retardation. A1l wetlands received a score of 4 for flood retar-
dation (TabTe C.3-8) as a result of the high percentage of cover by
woody and shrub species.
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Table C,3-5. Summary of Selected S

Wetlands,

pecies Utl|lzation Evaluation for Cypress-Swamp Tupelo

Wetland Score®

Specles 2734 2696 1370 1227 1378 1690 1175 2275 2139 2%%0
FiSH
Redfin pickerel 0 0 0 0 0 0 0 0 0 1
Eastern mud minnow 0 0 0 0 0 0 1 0 0 3
Pirate perch 0 0 0 0 0 0 0 0 0 3
Mud sunfish 0 0 0 0 0 0 0 0 0 2
Swamp darter 0 0 0 0 0 0 1 0 0 3
Golden topminnow 0 0 0 g 0 V] 1 0 0 3
Least killlfish 0 0 0 (1] 0 0 0 0 0 3
Flagtish 0 0 0 0 o 0 2 0 0 3
Banded pygmy sunflish 0 0 0 0 0 0 0 0 0 3
Warmouth 0 0 0 0 0 0 0 [} 0 3
AMPH I B | ANS
Eastern lesser siren 1 1 0 2 3 1 1 0 1 3
Flatwoods salamander 2 2 1 2 3 2 2 1 2 2
Pine woods treefrog 3 2 1 2 3 3 1 1 3 3
Bullfrog 0 0 0 1 3 1 0 0 0 3
Plg frog 1 ! 1 2 3 2 1 ! 1 3
REPTILES
Florida mud turtle 2 2 1 3 3 3 3 2 2 3
Eastern glossy water snake 1 1 1 3 3 1 1 1 ] 3
Black swamp snake 1 2 1 3 3 2 0 1 2 3
Eastern indigo snake 0 0 0 1 2 1 €] 0 0 2
Florida cottonmouth 2 2 1 3 3 3 1 1 3 3
BIRDS
Wading birds (Clconiiformes) 1 1 ! 1 1 1 1 1 1 2
Wood duck 1 0 0 2 3 1 ] 0 0 3
Red-shouldered hawk 1 1 1 2 3 2 1 0 1 3
Turkey 0 1 0 1 1 1 0 0 1 3
Barred ow! | 2 1 3 3 2 1 1 2 3
Red-be! | ied woodpecker 1 ! 0 1 3 2 1 (4] 2 3
Tufted titmouse 1 2 1 2 3 1 1 1 2 3
Carollna wren 2 2 1 2 3 2 2 2 2 3
White-eyed vireo 2 2 1 2 3 2 2 2 2 3
Warblers (Parul idae) 2 ! 1 2 3 2 1 2 2 3
MAMMA LS
Eastern woodrat l 1 0 1 2 1 0 0 1 3
Eastern gray squirrel 1 i 1 2 3 2 1 1 2 3
Cotton mouse 2 2 1 2 2 3 1 1 2 3
Marsh rice rat 0 1 0 1 2 1 0 0 0 1
White-tal led deer 1 1 0 2 2 2 0 1 1 3
Total Score 30 32 16 48 66 44 27 20 36 93
WEP Score 2 2 1 2 3 2 2 1 2 4

*Possible score is 3 for each specles; therefors, total possible score Is 105,
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Tab]e c-3-6u

Wetland 2014 (Mixed Hardwoods).

Summary of Selected Species Utilization Evaluation for

Species Score* Species Score*
FISH BIRDS
Redfin pickerel 3 Wading birds (Ciconiifommes) 2
Eastern mud minnow 3 Wood duck 3
Pirate perch 3 Swallow-tailed kite 2
Mud sunfish 3 Red-shouldered hawk 3
Swamp darter 3 Yellow-billed cuckoo 3
Golden topminnow 3 Barred owl 3
Least kil11ifish 3 Woodpeckers 2
Flagfish 3 Acadian flycatcher 3
Banded pygmy sunfish 3 White-eyed vireo 3
Warmouth 3 Warblers (Parulidae) 3
AMPHIBIANS MAMMALS
Greater siren 3 Bats 2
Two-toed amphiuma 3 Eastern gray squirrel 2
River frog 3 Otter 3
Bronze frog 3 Florida black bear 3
Wild hog 3
REPTILES
Alligator 2
Striped mud turtie 3
Brown water snake 3
Eastern mud snake 3
Florida cottonmouth 3
TOTAL SCORE 96
WEP SCORE 4

*Possible score is 3 for each species; therefore, total possible score

is 102,
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Table C.

3-7. Hydrologic Support Function Evaluation Results.

Hydrologic Location or Elevation
Wetland Condition Periodicity Within Wetland System
2734 Isolated wetland 1 1
2696 Isolated wetland 1 1
2014 Nommally or seasonally
flooded wetland connected
to intermmittent streams 2 2
1370 Isolated 1 1
1227 Isolated 1 1
1378 Intermittently to normally
flooded system connected to
ephemeral or intermittent
watercourse 2 2
1690 Isolated 1 1
1175 Isolated 1 1
2275 Isolated 1 1
2139 Isolated 1 1
2550 Bisected by watercourse;
physically isolated by berms 1 1
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Table C.3-8. Evaluation of Storm and Flood Water Storage Function.

Flood Storage Flood Retardation
% Area of % Vegetation

Wetland Wetlands* Score Cover Score
2734 0.02 1 >80 4
2696 0.1 1 >80 4
2014 12.0 3 >80 4
1370 0.02 1 >80 4
1227 0.5 1 >80 4
1378 2.6 1 >80 . 4
1690 0.8 1 >80 4
1178 0.02 1 >80 4
2275 0.05 1 >80 4
2139 0.7 1 >80 4
2550 10.6 2 >80 4

*Area of wetlands as a percentage of total drainage area.
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C.3.4 Natural Groundwater Recharge

Wetlands may serve both as groundwater recharge areas and groundwater
discharge areas. Often during normal or particularly wet periods, wet-
lands are groundwater discharge or intercept zones. In drier conditions,
wetlands could serve as recharge areas by contributing to underlying or
adjacent aquifers depending on local soil and geologic conditions. They
could also serve as discharge receiving areas, depending on elevations
of the Surficial Aquifer and water elevations in the wetland.

Using the WEP evaluation criteria, all the wetlands evaluated, with the
exception of Wetlands 2014, 1378, and 2550, comprise <2% of their total
drainage areas, which equates to a low value for groundwater recharge
(Table C.3-9). Wetlands 2550 and 2014 were rated high as a percent of
the total drainage area but rated low in their hydrological charac-
teristics. Well drilling and soil borings data show that wetlands on
the project site typically are underlain by hardpan, 1imiting recharge
to lower aquifers (e.g., Floridan). The ability of these wetlands to
recharge surficial aquifers is limited due to the lack of water in many
of the wetlands during dry periods and evapotranspiration from the
wetlands.

C.3.5 Water Purification Through Natural Water Filtration

Each wetland was evaluated in terms of its water quality enhancement
efficiency. Eight factors, including wetland size, vegetation density,
and hydrological condition of the wetland, were considered in the eval-
uation.

1) Wetland Type

a) Hydroperiod. All wetlands evaluated are palustrine in nature
and, except for Wetland 2014, received a score of 1 based on
the modified WEP criteria (Table C.3-10). Due to its hydro-
Togical connection, Wetland 2014 received a score of 2.

b) Vegetation Density. Field studies indicated vegetation den-
sity of all wetTands, based on percent canopy cover, is >80%,
resulting in a numerical rating of 4.

2) Areal and Waste-Loading Relationships

a) Total Wetland Size. Acreages of the evaluated wetlands
range from 2 acres for Wetland 1370 to 6400 acres for Wetland
2014; corresponding scores range from 1 to 4 (Table C.3-10).

b) Proportion of Water Surface Area to Wetland Area. The per-
centage of open water was estimated as being inversely
proportional to the percent ground cover. The majority of
wetlands evaluated have a low percentage of ground cover
(Table C.3-10). This results in a high percentage of open
area which could conceivably have open water during the
limited time these wetlands are inundated. In some cases,
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Table C.3-9.

Natural Groundwater Recharge Evaluation Results.

% of Recharge*

Wetland Drainage Area (in/yr) Score
2734 0.02 0.2-0.02 1
2696 0.10 0.2-0.02 1
2014 12.0 0.2-0.02 2
1370 0.02 0.2-0.02 1
1227 0.5 0.2-0.02 1
1378 2.6 0.2-0.02 1
1690 0.8 0.2-0.02 1
1175 0.02 0.3-0.03 1
2275 0.05 0.6-0.06 1
2139 0.7 0.6-0.06 1
2550 10.6 0.4-0.04 2

*See Section 3.4.3.
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e

the wetlands only have saturated soil and are never truly
inundated. WEP criteria do not effectively deal with
situations such as this; as vegetation density increases,
vegetation diversity often decreases, ultimately resulting in
monocultures, which are ecologically as well as aesthetically
undesirable. Furthermore, increased vegetation coverage
reduces habitat for algal species and decreases aeration from
wind action which would affect the water purification ability
of the wetland system.

¢) Proportion of Overland Runoff Retained in System. The wet-
|an5 systems evaluated are either hydroTogicalTy isolated or
weakly tied. Even the larger wetlands do not account for a
significant portion of their respective drainage areas and
thus would not be subject to a large amount of runoff being
held or passing through the wetland. Therefore, the majority

of wetlands evaluated received a score of 2 for this component
(Table C.3-10).

d) Five-Day BOD Loading. All wetlands received a score of 4 for
this component !IaBie C.3-10).

3. Geographic and Other Locational Factors

a) Frost-free Days. Due to Florida's relatively mild climate,
there are >250 frost-free days in the project area. Thus,
based on WEP criteria, all wetlands evaluated received a
score of 4 for this component (Table C.3-10).

b) Location with Reference to Known Pollution Sources. All
wetlands evaluated, except Wetland 2550, are not strategi-
cally located with reference to known pollution sources and
therefore received a score of 1 for this component. Wetland
2550 is bisected by a ditch which receives permitted
industrial discharge.

C.3.6 Cultural Values

C.3.6.1 Socioeconomic Benefits and Renewable Resources

Renewable Resources and Agriculture. The majority of wetlands evaluated
have been Togged of mercﬁanfaBle cypress in the past 10-2% years. The
exception is Wetland 2014, which has been and still is being logged. No
agricultural operations are being conducted in any of the evaluated wet-
lands. The general project area does receive some rather insignificant
pressure from local trappers for fur-bearing species. The majority of
wetlands, except for small systems (<5 acres), do have potential for
future silvicultural use, and the larger wetlands (>200 acres) have
potential for immediate use (Table C.3-11).
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Table C.3-11. Cultural Values Based on WEP Method.

Socioeconomic Historical and
Benefits and Archaeological
Wetland Renewable Resources Recreation Aesthetics Importance

2734 1 1 2 1
2696 2 2 2 1
2014 3 2 4 1
1370 1 1 2 1
1227 2 2 2 1
1378 3 2 2 1
1690 2 2 2 1
1175 1 1 2 1
2275 1 1 2 1
2139 2 2 2 1
2550 3 2 3 2
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C.3.6.2 Culturally Perceived Values

Recreation. No wetlands on the project site are considered significant
recreational areas. The evaluated wetlands do not support sport fish-
eries, and their inaccessibility and dense vegetation seemingly preclude
use as wilderness retreats. These wetlands are used by game species to
some extent, but the wetlands themselves would receive limited use as
hunting areas. The small wetlands evaluated (<10 acres) received a
score of 1 for this component; all others scored 2.

Aesthetics. The wetlands on the project site have been subjected to
various degrees of disturbance including logging, fire, and drainage.
These disturbances result in a decrease in value of the aesthetic quali-
ties of the wetlands. Additionally, adjacent land uses such as silvi-
culture operations and clearcutting further reduce the aesthetic value.
The wetlands are located 1in non-urban areas providing a degree of
‘remoteness,” with many accessible only by foot. The majority of wet-
lands evaluated, except Wetlands 2014 and 2550, received a score of 2
(Table C.3-11). Wetlands 2014 and 2550 received scores of 4 and 3,
respectively, due to the degree of isolation afforded by their large
size, diversity of habitats, and “feeling of remoteness."

Historical and Archaeological Importance. No historical or archaeo-

logical sites are known to occur within any of the evaluated wetlands.
However, two sites were found bordering Wetland 2550 (Section 3.8).
These two sites represent hunting camps or special use camps of the Late
Archaic or possibly Weeden Island period. However, they are not sig-
nificant finds and are not recommended for preservation or project
mitigation. Based on these findings, all wetlands evaluated, with the
exception of Wetland 2550, received scores of 1 (Table C.3-11). Wetland
2550 received a 2 rating for this component due to the discovery of the
two sites bordering this wetland. A higher value would have been given
this wetland had the sites been of significance or recommended for pre-
servation or project mitigation.

C.3.7 Special Values

C.3.7.1 Habitat for Rare, Restricted, and Relic Flora and Fauna

A1l evaluated wetlands have the potential to provide habitat for rare
species (see Section 3.3.7). However, the majority of wetlands eval-
uated are of low habitat quality and are too small to support viable
populations of many of these species and thus received a numerically
Tower rating (Table C.3-12). The larger and more vegetatively complex
wetlands, Wetlands 2014 and 2550, do have the potential habitat area and
quality to support these species and thus received higher scores. Some
of the listed species were observed in Wetland 2014.

€.3.7.2 Other Considerations

Shoreline protection is one function that wetlands may perform. Although
none of the evaluated wetlands fulfills this function, specific param-
eters related to shoreline protection were evaluated based on the WEP
criteria (Table C.3-13).
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Table C.3-12. Evaluation of Habitat for Rare, Restricted, and Relic
Flora and Fauna.

Habitat for Rare, Restricted,

Wetland and Relic Fiora and Fauna
2734 1
2696 2
2014 4
1370 1
1227 2
1378 2
1690 2
1175 1
2275 1
2139 : 2
2550 3
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C.4 WEP Evaluation Summary

Scores for each function and subfunction for each of the eleven wetlands
evaluated are presented in Table C.4-1. Based on a scale of 14 to 56,
all but one of the wetlands evaluated using the modified WEP methodology
had total scores <35 (Table C.4-2). The largest wetland, Bee Haven Bay,
had a total score of 39.16. This wetland is vegetatively complex and
large (approximately 6400 acres).

The majority (92%) of the 1762 individual wetlands on the project site
are small (<25 acres), hydrologically isolated, and/or simplistic in
vegetation structure and diversity. The larger, weakly linked wetland
systems, which are few in total number but account for 76% of the total
wetland acreage on site, would rate higher in their wetland value.

C.5 Federal Highway Administration (FHWA) Method

Based on input from coordinating agencies, an alternative method was
also used to evaluate wetlands in the OXY project area. The Federal
Highway Administration method (Adamus 1983) was chosen for several
reasons. Like WEP, it incorporates the five elements (habitat, hydrol-
ogy, recreation, agriculture/silviculture, and heritage) that Lonard et
al. (1981) considered important in assessment of wetland functional
values. The functions evaluated with this method are presented in Table
C.5-1. The FHWA method considers a wide variety of wetland types and is
applicable over a broad geographical range. The procedure has been
reviewed by several agencies and individuals considered among the top
wetland scientists in the U.S. Their review and comments were published
by the U.S. Fish and Wildlife Service (FWS 1984).

Procedure I (Threshold Analysis) of the FHWA method was used to evaluate
the same 11 wetlands selected for analysis using the Reppert et al.
(1979) WEP methodology as well as to evaluate projected post-reclamation
wetland types. Form C was not used as it relates specifically to
impacts due to highway projects.

Procedure II (Comparative Analysis) was not used because its purpose is
to differentiate between two or more wetlands which received the same
ratings under Procedure 1. The procedure is applicable only when trying
to decide which among a specified group of wetlands provides the least
benefit or value to the area. Therefore, Procedure II is not applicable
at this point in time. The purpose of the wetland evaluations was to
provide a general evaluation of the wetlands within the project site.
This goal was met through use of Procedure I.

Procedure II1 (Mitigation Analysis) was not used because, 1ike Form C in
Procedure I, it is specific to highway projects.

Because the methodology was not modified from the original procedure as

published, only a general outline of the procedure is presented herein.
A detatled discussion of the methodology can be found in Adamus (1983).

C-61




00°1
00°1

91

00°1
00°y

00°t
00°t

-0 8 ™~ o~
~

(1

00°t

00y
00°t

00°1
00°1

—-=N R ™~

€

00°1

- N g m o~
o~

£€$e1

00°1

00°y
00"t

00°2
00°Z

00°¢

NN

00°1
00°y

00°t
00°1

-0 N ~N
g
~N

€€

00°1
00°y

00°1
00°1

-——. 2
-

119}

00°Z

00°Z

NN

€€

00°1
00°*

00°t

00°1

-0 [y ] ~N
g
o~

el

00°1

00°y
00°1

00°1
00°1t

- N o~ o~
g
~

139}

6ujpeo| 008 Aep-g "y
POU(BLE2 JJOUNJ PUR|IOAO JO yBnouayy
Buimo(} ewn|oA J0A|s JO uofjsododd °¢
jjounu eese pueiiea o}
Q0.0 @0R}JNS JOJeM JO Uo|jsodOud °Z
ez (S pue|jem |@40] °|
sd)ysuo|se|es Bujpeo| eisem/|veay °g

Ayysuep vojjeiebepy °z
pojJedoapiy  °|

odAy pueiiom °V
UOI4ED | J1and JBjeN  °A
ebugyoey Jejempunods |esngeN "A|

puR|4em JO JeAOD uo|jayeber § °g
SPOYSJeLUM ROJR JO § SU SPUR|JOM °Y

sJeieM poolj pue wioys Joy ebeaois *y )
woishs
PUR|IOM UIUJ|A UO[LGAS(® JO UOLIRI0T °g
A3191po)sed 9)60j0apAY Y
uoj4ouny jsoddng ojBojouphy °||
s0|2eds
pejoe|es Aq ebesn jo uojjen|ea3 °Z
$J145]4040049Yd 2140(Q/01401QV  °|
4e4p1qey pez(|e)doeds pue |e.euey ‘g
$J0ddns ujeyd poo4d °¢
4J0dsusry |R41I40P JO OPOW °7
Agyagonpoud Asewmiad jeN *)
Uo|49npoJd ujeyd pooy °y

suo4oung |e3160jo1g 1eungen

0662

6812

SLZT

SLLl

0691

8iel

(224

oLEl

v10Z

9692

velZ

pueyjon

#U0 | 42UNJGNG/UO | 4OUNJ/R0IY | QU0 |4DuNy

*se)Jobesu) uojyounjqng pue uoiyduny 204 $e4035 Bujgey Jam  *i-v*0 eiquL

C-62




*(1=1°D ©|qeL) $eI00s VO|4oUN4qNS JO ebRJeAR S@ PejRINd|@D S8.U0DS UO|4oUNnd,

1 1 t | ! 1 1 1 1 l t ebesn |eung ) °y
1 1 i 1 1 | 1 l | L | uS4e4 °¢
v 4 14 ¥ v L 1 4 1 4 1 4 14 v uo|jejeber pueijem Jo yypin  °Z
v ¥ y ’ 1] 4 1/ 17 1 4 1/ 12 Apjunuwod
uojjejebea jeyoy jo Agjsueg °q
14 4 14 14 L4 14 14 4 14 v v uojjuiebea pua|iem jo edAj ‘e
1 4 1 4 14 1 4 |/ » v 1 4 1 4 4 1 4 so|4s|Jejorieyd uojseiebey °|
06°Z 06°Z 0s°Z 05°Z 0s6°Z 0§°Z 06°Z 0¢°Z 06°Z 06°Z 05°Z (uo | 420 0ud
QU| |9IOYS) SUO|IRIOPISUOD JOYJ) °g
00°¢ 00°C 00°L 00°L 00°Z 00°Z 00°Z O00°I O00°F O00°Z 00°| eune) pue RJO| § J) o4
pue ‘pejojuyse. ‘eues 105 4RLIQEH Y
soen|ep (e|deds A
Z 1 l | 1 i l 1 1 ] ] eduejsodu| |ed|bojoeryole/|ed| 0L S|H °C
< Z 4 Z Z Z Z Z 14 Z Z sojjeyssey  °Z
Z Z ] [} 4 Z Z l z [4 ] uojjeesoey °|
€€°7 1971  €€°1 €€l L9°1  L9°t 19"  €€°L  €€'Z  19°'L  €5°| SON|RA peA|edsed Ajjeungin) °g
00°€ 00°Z 00°I 00°IL 00°C 00°€ 00°Z 00°L 00°C 00°Z 00°| S@J.nose.
9|qUASUS] PUR $4]jOUB] I |WOUODEO| 05 °y
SON| @A jeang ) °IA
z } 1 ! 1 1 | 1 3 1 l $00J4n0§ uot4ng jod
UNMOUY 04 ODUDISJBJ YL|A UOi4eD0] °Z
1 v ¥ v ¥ ¥ r v v v v sAup ®0uj-ys044 |

00°€ 06°Z 06°Z 06°Z 0S°Z 0s°Z 0§°Z 0S°Z 06°Z 06°Z 06°Z 510458} (BUO|4800| Y40 pue djyduiboey °J

066Z  6€1Z  SIZZ sSLIl 0691 OISl LZZl OLSI  ¥I0Z 9692 ¥eliZ #UO | JOUNJQNS /U0 LOUN J /W@y | RUO | JouNny
pue|ion

*(penu) 4u0d) 1-$"3 ejqel

C-63



*eunpesosd (¢g6l) SMwepy oyy Bujsn peujesqo esous yiim

vos{Jedwod 4o} Ajuo eue sBuysuey 310N

(HA) uBiy Aaey 96 -6¥
(H) uBIH 8y-0¥
(W) @gesspoy 6-I1¢
(1) s 0c-22
(A) moy Adep 1z-+l
Dupjuey 9100
SZ°VE  GLT9Z  99°€T 99"V SZ°LT Z6°IS GL°9Z 99°CZ 91°6€ GL°9Z 16°¥Z 101
05°Z 0s°Z 0$°Z 06°Z  06°2 05°C 05"z 0s°z 0s°z 05°2 0s°z uo g 4de40id eu||euoys
00°¢ 00°Z 00°1 00°1 00°Z 00°Z 00°Z 00°1 00°v 00°Z 00°1 eunej pue eJoij d||eJ
pue ‘pejojuysed ‘elel JOj j0}|qey
€€z 19°1 (1] 1 9°1 9%t 9°1 €© 11984 19°1 €1 sen|ea peajedsed Ajjeung|n)
00°¢ 00°Z 00°1 00°1 00°2 00°¢ 00°z 00°1 00°¢ 00°2 00°1 $904n0SeJ
@[ qUMSUS. PUR S| JOU] D|WOUCIEO|D0g
00°¢ 06°Z 0s°Z 05°Z 0s°Z 05°2 05°Z 05°¢ 05°Z 05°Z 0s°Z $JOJDU} |WUO|4ud0| Jey 4o puw djydelboes
SL°Z A4 00°Z 05°Z (18 4 sL T 6Z°Z 00°Z 00°¢ 4 At 4 6Lz sd|ysuoj4e|ed Bujpeo |-e4seA pue |ReJy
0s°Z 0s°2 0s°Z 06°Z 0s°Z 05°z 0s°Z 05"z 00°¢ 05z 06°Z odAi pue|opm
00°Z 00°1 00°1 00°1 00°1 00°1 00°1 00°1 00°Z 00°1 00°1 ebuoyoe. e geapunoub |eungey
00°y 00°v 00°y 00’y 00°r 00’y 00°y 00’y 00°y 00°¢ 00"y uo{4epIRIes POO] 4
00°Z 00°1 00°1 00°1 00°1 00°1 00°1 00°1 00°¢ 00°1 00°1 ebesoys poojy
00°1 00°1 00°1 00"t 00°1 00°z  00°t 00°1 00°z  00°1 00°1 we 4shs
puG|Jon UIYL|A UO|JRAG|E© JO UO|4eD01
00°1 00°t 00°1 00°1 00°1 00°Z 00°1 00°1 00°Z 00°1 00°1 A4191pojsed ojBojoapiy
(1,9 4 00°2 0s°t 00°Z 0s°Z 00°¢ 00°Z 05”1 0s°¢ 00°Z 00°Z 4941Q0y pez| |@|2ds puu |wieuey
19°1 €<t £€°1 14| 1] 00°7 €<t 13 €z €€l 1| uoj4onpoud ujeyd pooy
056Z 651z Sz sl 0691 8.5l k141 oLt 12174 9692 Lz voy4ouny
puUR| L9004

#"S©J03G UO|LBN|BAZ UO|DUN] 43N JO AJQumung °z-p°) ©|QE)

C-64



Table C.5-1. Wetland Attributes Evaluated with the FHWA Procedure
(Adamus 1983),

Groundwater recharge
Groundwater discharge

Fload storage

Shoreline anchoring

Sediment trapping

Long-term nutrient retention
Seasonal nutrient retention
Downstream food chain support
In-basin food chain support

Fishery habitat (warm water, cold water, cold water riverine, anadromous
riverine, selected species*)

Wildlife habitat (general diversity, waterfowl groups, selected species*)

Active regreation (swimming, boat launching, power boating, canoeing,
sailing

Passive recreation and heritage

*Evaluation for selected species based on answers to basic questions
(FHWA Form A) plus sighting criteria (Adamus 1983).
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C.6 FHWA Evaluation Procedure I: Threshold Analysis

Two forms (designated Form A and Form B in the handbook), provide a
series of questions requiring either a "yes," "no," or “unknown" answer.
Some questions are left unanswered if they are not applicable to the
wetland being evaluated. For example, no answer would be given for a
question concerning marine systems if the wetland being evaluated was a
freshwater wetland. Form A contains a series of basic questions con-
cerning the wetland system's physical, biological, and chemical charac-
teristics. The answers to these questions are utilized in various
function "keys" to determine the "effectiveness" and “opportunity” of
the wetland function on a scale of high, moderate, or low (Figure
C.6-1). The effectiveness rating result determines the probability that
the wetland function is "...being productive in maximizing the oppor-
tunity given it to fulfill that function." Opportunity is defined as
"...whether a wetland has a chance to fulfill a particular function."
The “"integration" of the effectiveness and opportunity results yields
the "“functional rating"” or "functional value" of the wetland function on
a scale of high, moderate, or low (Table C.6-1).

Form B also contains a series of questions to be answered "yes," "no,"
or "unknown." The answers to these questions are utilized in "keys" to
determine the "significance" of the wetland function (Figure C.6-1).
Significance is defined as "...the degree to which the performed func-
tion is valued by society, as partly reflected by its scarcity." The
"integration" of the functional rating value and significance value
yields the "functional significance" of the particular wetland function
(Table C.6-1). The values for the functional significance may be rated
as very high, high, moderate, low, or very low.

It should be noted that the FHWA procedure provides no opportunity
rating for groundwater discharge due to the extensive geologic data
needed to confirm this. Additionally, opportunity and effectiveness are
considered the same for such wetland attributes as food chain support,
fishery habitat, wildlife habitat, and active recreation. Passive
recreation and heritage are not evaluated by the procedure for effec-
tiveness and opportunity and therefore do not receive a functional
rating.

C.7 FHWA Evaluation Results

C.7.1 Groundwater Recharge and Discharge

Results of the FHWA groundwater recharge and discharge function evalua-
tions are presented in Tables C.7-1 and C.7-2. Groundwater recharge
effectiveness and opportunity were rated as high in the majority of wet-
lands evaluated due to their lack of distinct surface water outlets;
thus, water stands within the wetland and is lost through evapotrans-
piration and/or recharge. The opportunity rating for groundwater
recharge is based solely on evapotranspiration-precipitation balance.
For example, if evapotranspiration exceeds precipitation, opportunity is
rated low. If precipitation exceeds evapotranspiration, opportunity is
considered high. This does not take into account interflow in the upper
Surficial Aquifer.
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FORM FORM

SIGNIFICANCE

EFFECTIVENESS OPPORTUNITY

r___
|
S

FUNCTIONAL
RATING

I.
|
l
|
|
1
|
l
|
|
|
|
g
|
|
|

T
|
l
l

1

FUNCTIONAL
SIGNIFICANCE

—————— determined by “keys” (See Procedure In Adamus 1983)
—————— determined by “Integration” of values (See Table C.6-1)

Source: Adamus 1983

Figure C.6-1. Re1ationships to Determine Wetland Values Using the FHWA
Method,
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Table C.6-1. Determination of Functional Rating and Functional
Significance Using the FHWA Method.

Opportunity Effectiveness Functional
(1f) Rating (And) Rating (Then) Rating

Determination of Functional Rating

High High High
Moderate High
Low Moderate
Moderate High High
Moderate Moderate
Low Low
Low High Moderate
Moderate Moderate
Low Low
Functional Significance Functional
(1f) Rating (And) Rating (Then) Significance

Determination of Functional Significance

High High Very high
Moderate High
Low Moderate
Moderate High High
Moderate Moderate
Low Moderate
Low High Low
Moderate Low
Low Very low

Source: Adamus 1983.

NOTE: For functions with a combined opportunity/effectiveness rating,
the functional rating equals the opportunity/effectiveness rating.
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The significance value was rated low for groundwater recharge because of
lack of official recognition, low demand on the aquifer in the region,
low relative contribution of the evaluated area, and the availability of
substitutes. It should be noted that all functions evaluated (Sections
C.7.1 through C.7.10 received a low rating for significance for the same
reasons. The exception is the general wildlife diversity function for
Wetland No. 2014 which received a moderate rating for significance
(Section C.7.8.1).

The functional significance of the groundwater recharge function for all
wetlands was rated moderate based on questions in Form A. The actual
recharge on the project site probably rates lower than this, based on
geohydrological information collected during the course of field and
laboratory studies (Section 3.4.3). The validity of the FHWA procedure
for this function evaluation is considered low for basins in non-
glaciated regions such as Florida (Adamus 1983).

The groundwater discharge function rated very low for functional sig-
nificance and low for effectiveness for all wetlands evaluated (Table
C.7-2). The procedure does not rate opportunity with respect to
discharge, as discharge cannot be predicted without extensive data
collection (Adamus 1983).

C.7.2 Flood Storage

Flood storage evaluation for the 11 wetlands is presented in Table
€C.7-3. A1l wetlands had a functional significance of moderate. Effec-
tiveness was rated high for all wetlands, primarily due to their posi-
tion 1in the watershed and the typically small sub-watersheds which
sheetflow to these areas. However, the evaluation does not consider the
actual storage volume of the wetland. For example, Wetland No. 1370 has
a total area of 2 acres, with a depth of flooding of approximately 0.5
ft at the deepest point (Section 4.0). Above-ground storage capacity is
estimated to be less than 1 acre-ft in the wetland. However, the wet-
land was rated high in terms of effectiveness, opportunity, and func-
tional attributes of storage. The evaluation also does not consider the
percentage of the total watershed that the wetland comprises. Thus, the
procedure overrates the flood storage potential.

Wetlands with an outlet received a moderate rating for opportunity for
flood storage capacity, because the outlet allows storm and floodwaters
to pass downstream. Isolated wetlands received a high rating for oppor-
tunity due to their ability to retain waters (even though of limited
volume) within the wetland.

C.7.3 Shoreline Anchoring

The effectiveness of this function is evaluated by the FHWA procedure on

the basis of vegetation type, vegetation density, and wetland width.
These are believed to be the important factors in the majority of
situations for determining whether the wetland will dissipate erosive
forces such as waves and currents. All wetlands evaluated were rated
high in effectiveness, but low in the opportunity to provide this func-
tion (Table C.7-4) because of the lack of open water areas adjacent to
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the wetlands. As a result, the functional significance was rated
moderate for all wetlands evaluated.

C.7.4 Sediment Trapping

Sediment trapping effectiveness is based on the wetland's ability to
retain or “"trap" appreciable amounts of sediment from incoming surface
water and/or runoff. Those wetlands which are isolated and/or have
sheetflow connections had high effectiveness ratings for this function,
while wetlands with an outlet received a moderate rating (Table C.7-5).
The opportunity for this function was rated as moderate, as there is
some probability that sediment will be carried by surface flow or runoff
from agricultural/silvicultural activities, The overall functional
significance of sediment trapping was rated as moderate for all wetlands
evaluated (Table C.7-5) because of the integration methodology used in
the FHWA procedure (Section C.6).

C.7.5 Long-Term and Seasonal Nutrient Retention

The evaluation for this function is based on the wetland's ability to be
more efficient than non-wetland areas in removing nutrients over long
periods and in retaining nutrients temporarily during seasons of
nuisance algal blooms. The FHWA procedure assumes that hydroperiod,
sediment-trapping effectiveness (Section C.7.4), vegetation type,
wetland substrate, and velocity of surface flow or runoff are the most
important characteristics in determining the effectiveness of this func-
tion (Adamus 1983).

The evaiuation results considering 1long-term and seasonal nutrient
removal and retention were variable in terms of effectiveness, oppor-
tunity, and functional ratings (Tables C.7-6 and C.7-7). The functional
significance of these two components was moderate for all wetlands
(Table C.7-7).

€.7.6 Food Chain Support

Food chain support is evaluated in terms of contribution to downstream
areas as well as within-wetland or basin cycling and support. The eval-
uation "keys" of the FHWA method assume that primary productivity, con-
tiguity, flushing or mixing capacity, and decomposition are important in
determining the values of these functions. However, due to the com-
plexity of this function, the author of the FHWA method indicates that
the results may be the least reliable of the evaluation keys (Adamus
1983).

A1l wetlands without an outlet were rated Tow in effectiveness and
opportunity and very low in functional significance of the downstream
food chain support function (Table C.7-8). Those wetlands with an
outlet were rated moderate for effectiveness/opportunity and functional
significance. All wetlands evaluated received the same ratings for in-
basin food chain support (Table C.7-9). Ratings for effectiveness/
opportunity as well as functional significance were moderate.
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C.7.7 Fishery Habitat

Fishery habitat may be evaluated for:

cold water species;

cold water riverine species;

cold water riverine anadromous species; and
warm water species.

0O 0 0 o

Selected species which are dependent on wetlands throughout nearly all
of their range may also be evaluated. For the project site, warm water
species were evaluated.

The evaluation "key" is based on the assumption that factors such as
wetland system and subsystem, stream order, substrate, depth, velocity,
cover, and salinity as well as measurements of total suspended solids
and dissolved solids can be used as predictors for fishery habitat
value, However, the "keys" are expected to be least reliable for
lacustrine, southern, and warm water species. All wetlands evaluated
were rated low in effectiveness/opportunity and very low for functional
significance (Table C.7-10). This 1is reasonable given the lack of
permanent waterbodies within the wetlands.

C.7.8 Wildlife Habitat

Wildlife habitat was evaluated with the FHWA procedure for general wild-
1ife diversity and selected harvested waterfowl.

C.7.8.1 General Wildlife Diversity

The general wildlife diversity "key" of the FHWA procedure estimates the
annual total number of wetland dependent species. The evaluation con-
siders only diversity, not dependence. All wetlands evaluated, except
Wetland No. 2014, were rated low for effectiveness/opportunity and very
low for functional significance (Table C.7-11), due to their relatively
low diversity of plant forms, low edge-to-area ratio, and low diversity
of adjacent land cover types. Wetland No. 2014 was rated moderate for
effectiveness/opportunity, functional rating, significance, and func-
tional significance due primarily to its large size and plant form
diversity, edge-to-area ratio, and diversity of adjacent land cover
types.

C.7.8.2 Harvested Waterfowl

This function is evaluated in terms of the wetland area being able to
provide habitat for migrating/wintering and nesting/summering waterfowl.
Evaluation "keys" for both these components are provided for nine groups
of harvested waterfowl:

1) dabbling ducks that prefer grassland types

2) forest nesting dabbling ducks

3) largely carnivorous ducks

4) forest nesting diving ducks

5) prairie nesting divers with mostly vegetable diet
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6) prairie nesting divers with mostly invertebrate diet
7) inland swans and geese

8) coastal geese

9) whistling ducks

For evaluation of the selected wetlands, the following groups and habi-
tats were chosen:

Group Habitat

Migrating/wintering
Nesting/summering

Migrating/wintering
Migrating/wintering
Migrating/wintering

P WNN -

The majority of wetlands evaluated rated low in all categories and very
Tow in functional significance (Table C.7-12). This was due largely to
the lack of permanent open water within the wetland areas and preferred
("high value") food resources.

C.7.9 Active Recreation

The FHWA procedure evaluates this function in terms of the wetland pro-
viding for one of the following activities: swimming, boat launching,
power boating, canoeing, and sailing. All wetlands evaluated received a
rating of Tlow for effectiveness/opportunity, functional rating, and
significance, and a rating of very low for functional significance
(Table C.7-13), due to the lack of significant open water areas asso-
ciated with the wetlands.

C.7.10 Passive Recreation and Heritage

Only significance and functional significance are rated for this func-
tion in the FHWA method (Adamus 1983). A1l wetlands evaluated rated low
for significance and functional significance due to the lack of any
significant archaeological sites and lack of extensive use for passive
recreational activities (Table C.7-14).

C.8 FHWA Evaluation Summary

The FHWA procedure does not provide a mechanism for estimating an over-
all value or score for an evaluated wetland. Because the scores for the
wetland functions are not additive, no summary evaluation scores are
provided. Generally, all evaluated wetlands rated similar for each
functional rating and significance. However, differences between wet-
lands for a particular function were related to wetland size, con-
tiguity, hydrologic connection, and diversity of plant forms.
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Table C.7-14. Results of Passive Recreation and Heritage Value Function
Evaluation Using the FHWA Method.

Wetland No. Significance Functional Significance
2734 Low Low
2696 Low Low
2014 Low Low
1370 Low Low
1227 Low Low
1378 Low Low
1690 Low Low
1175 Low Low
2275 Low Low
2139 Low Low
2550 Low Low
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C.9 Comparison of Existing Wetland Functional Values to Reclaimed
System Yalues

Values of wetland functions for reclaimed systems were assessed based on
the WEP and FHWA procedures. Reclaimed systems were considered to be
post-reclamation plus 30 years. The following sections provide the
results of the evaluations using both the WEP and FHWA methods.

C.9.1 WEP Method

Functional attributes of the seven existing wetland types were compared
to functional attributes of post-reclamation {over 30 years) wetland sys-
tems created on land and lakes, elevated fill, and tailings fill (Table
€C.9-1). Evaluations were made using the Wetlands Evaluation Procedure
of Reppert et al. (1979), as modified by the Jacksonville District ACOE.
Existing values were calculated using scores from either wetland 2014,
1378, or 2550 and adjusting for acreages and/or specific vegetation type.
No wetland reclamation demonstration projects exist that are 30 or more
years in age, so values generated for reclaimed systems were projected
based on known reclamation techniques, physical characteristics of these
reclamation types, and the premise that vegetation species characteristic
of these wetland systems can be established on the substrates available
after the earth-moving and contouring phase of reclamation is completed.

Overall, the reclaimed and naturally occurring systems generally had
similar values for the functional criteria. In all cases, wetlands
created as part of land and lakes systems are projected to score numeri-
cally higher than existing wetlands. Many of the reclaimed wetland
systems created on elevated fill and tailings fill, particularly those
with some degree of contiguity with downstream systems, are projected to
score similar to the existing conditions. The basis for the higher pro-
Jjected numerical scores for these reclaimed wetland systems as compared
to existing conditions is primarily due to the increased degree of con-
tiguity of reclaimed wetlands with downstream systems.

C.9.2 FHWA Method

Functional attributes of post-reclamation (+30 years) wetland systems
created on land and lakes, elevated fill, and tailings fill were evaluated
with the FHWA method (Adamus 1983). Only Form A questions of the proce-
dure were used, as Form B requires extensive knowledge of the social and
surrounding land use characteristics which are difficult to predict for
the time period of evaluation. Utilizing Form A, effectiveness, oppor-
tunity, and functional rating of the various wetland functions can be
evaluated (Section C.6). Evaluation of passive recreation and heritage
requires the use of Form B; thus, this function was not evaluated for
the post-reclamation wetland systems. Results of the FHWA evaluation
for reclaimed systems are presented in Tables C.9-2 through C.9-4,

The results are variable for most functions, depending on wetland type,
reclaimed land form, and contiguity. Results of the Adamus (1983) eval-
uation indicate a general increase in shoreline anchoring, downstream
food chain support, general wildlife diversity, and active recreation
for reclaimed systems, but a decrease in groundwater recharge, based on
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Table C.9-1. Comparison of Existing Wetland Functional Values to Projected Values for Reclaimed Systems Using the WEP Method
{Reppert et al. 1979).

Land_and Lakes Elevated Fill Tailings F111
Wetland Existing Qpen Drainage Isolated Open Drainage I[solated Open Drainage [solated
Type Function Score Score Score Score Score Score Score
Cypress -- Food chain production 2.13 2.00 2.00 1.67 1.33 1.67 1.33
6110 General and specialized
(200 acres) habitat 1.50 l1.00 3.00 3.00 2.00 3.00 2.00
Hydrologic perfodicity 2.00 3.00 3.00 2.00 1.00 2.00 1.00
tocation or elevation
within wetland system 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Flood storage 2.00 2.00 2.00 2.00 z.00 2.00 2.00
Flood retardation 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Natural groundwater recharge 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Wetland type 3.00 3.50 3.50 3.00 2.50 3.00 2.50
Areal and waste-loading
rel ationships 2.7% 2.75 2.15 2.79 2.78 2,75 2.7%
Geographic and other
locational factors 2.50 3.50 3.50 1.50 3.50 3.50 3.50
Socioeconomic benefits and .
renewable resources 3.00 2.00 2.00 2.00 2.00 ° 2.00 2.00
Culturally perceived values 2,33 2.33 2.33 2.00 2.00 2.00 2.00
Habitat for rare, restricted,
and relic flora and fauna 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Shoreline protection 2.50 3.00 3.00 2,50 2.50 2.50 2.50
TOTAL SCORE 34,91 37.08 37.08 33.42 29.58 33,42 29.58
Swamp tupelo Food chain production 2.00 2.00 2.00 1.67 1.33 1.67 1.33
-~ 6211 General and spectalized
(200 acres) habitat 3.00 3.00 3.00 3.00 2.00 3,00 2.00
Hydrologic periodicity 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Location or elevation
within wetland system 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Flood storage 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Flood retardation 4,00 4.00 4.00 4.00 4,00 4.00 4,00
Natural groundwater recharge 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Wetland type 2.50 3.50 3.50 3.00 2.50 3.00 2.50
Areal and waste-loading
relationships 2.50 2.15 2.75 2.7% 2.75 2.75 2.75
Geagraphic and other
Jocational factors 2.50 3.50 3.50 1.50 3.90 1.50 3.50
Sociceconomic benefits and
renewable resources 3.00 2.00 2.00 2.00 2.00 2.00 2.00
Culturally perceived values 1.67 2.33 2.33 2.00 2.00 2.00 2.00
Habitat for rare, restricted,
and relic flora and fauna 2.00 2.00 2.00 2.00 2,00 2.00 2.00
Shoreline protection 2.50 3.00 3.00 2,50 2.50 2.50 2.50
TOTAL SCORE 31.67 37.08 37.08 33.42 29.58 33.42 29.58
Bayhead -- Food chain production 2.00 2.33 2.00 1.67 1.33 1.67 1.33
6212 General and specialized
(200 acres) habitat 3.00 3.00 3.00 3.00 3.00 3,00 3.00
Hydrologic periodicity 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Locatton or elevation
within wetland system 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Flood storage 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Flood retardation 4.00 4,00 4.00 4,00 4.00 4,00 4.00
Natural groundwater recharge 1.00 1.00 1.00 1.00- 1.00 1.00 1.00
Wetland type 2.50 3.50 3.50 3.00 2.50 3.00 2.50
Areal and waste-loading
relationships 2.50 2.75 2.75 2.75 2.75 2.715 2.75
Geographic and other
locational factors 2.50 3.50 3.50 3.50 3.50 3.50 3.50
Socioeconomic benefits and
renewable resources 3.00 2.00 2.00 2.00 2.00 2.00 2.00
Culturally percetved values 1.67 2.13 2.33 2.00 2.00 2.00 2.00
Habitat for rare, restricted,
and relic flora and fauna 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Sharel ine protection 2.50 3.00 3.00 2.50 2.50 2.50 2.50
TOTAL SCORE 31.67 37.41 37.08 33.42 30.58 33.42 30.58
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Table €.9-1 (continued}.

Land and Lakes Elevated Fill Tailings Fill
Wetland Existing Qpen Drainage Isolated Open Drainage Isolated Open Orainage lsolated
Type Function Score Scare Score Score Score Score Score
Scrub/shrub Food chain production 2.33 2,33 1.67 1.33 1.00 1.33 1.00
-- 6213 General and specialized
(200 acres) habitat 3.50 3.00 3.00 2.00 2.00 2.00 2.00
Hydrologic periodtcity 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Location or elevatfon
within wetland system T 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Flood storage 1.00 2.00 2.00 2.00 2.00 2,00 2.00
Flood retardation 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Natural groundwater recharge 1,00 1.00 1.00 1.00 1.00 1.00 1.00
Wetland type 3.00 3.50 3.50 3.00 2.50 3.00 2.50
Areal and waste-loading
relationships 2.50 2.75 2.75 2.75 2.7% 2.75 2.75
Geographic and other
locational factors 2.50 3.50 3.50 3.50 3.50 3.50 3.50
Socioeconomic benefits and -
renewable resources 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Culturally perceived values 2.00 2.33 2.33 2.00 2.00 2.00 2.00
Habitat for rare, restricted,
and relic flora and fauna 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Shoreline protection 2.50 3.00 3.00 2.50 2.50 2.50 2.50
TOTAL SCORE 31,33 37.41 36.75 32.08 29.25 32,08 29.25
Cypress/ Food chain production 1.67 2.00 2.00 1.67 1.33 1.67 1.33
Swamp Tupelo/ General and specialized
Bay -- habitat 3.50 3.00 3.00 3.00 2.00 3.00 2.00
6311 Hydrologic periodicity 1.00 3.00 3.00 2.00 1.00 2.00 1.00
(200 acres) Location or elevation
within wetland system 1.00 3.00 3.00 2.00 1.00 2,00 1.00
Flood storage 2,00 2.00 2.00 2,00 2.00 2,00 2.00
Flood retardation 4,00 4.00 4,00 4,00 4.00 4,00 4.00
Natural groundwater recharge 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Wetland type 2.50 3.50 3.50 3.00 2.50 3.00 2.50
Areal and waste-loading
relationships 2.50 2.75 2.75 2.75 2.7% 2.75 2.75
Geographic and other
locational factors 2.50 3.50 3.50 3.50 3.50 3.50 3.50
Socioeconomic benefits and
renewable resources 3.00 2.00 2.00 2.00 2.00 2.00 2.00
Culturally perceived values 2.33 2.33 2.00 2.00 2.00 2.00 2.00
Habitat for rare, restricted,
and relic flora and fauna 3.00 2,00 2.00 2.00 2.00 2,00 2.00
Shoreline protection 2.50 3.00 3.00 2.50 2.50 2.50 2.50
TOTAL SCORE 32.50 37.08 36.75 33.42 29,58 33.42 29.58
Swamp Tupelo/ Food chain production 2.33 2.33 2.33 2.00 1.67 2.00 1.67
Bay/Pine -- Geperal and specialized
6312 habitat 3.00 2.00 2.00 2.00 2.00 2.00 2.00
{200 acres) Hydrologic pertiodicity 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Location or elevation
within wetland system 2.00 3.00 3.00 2.00 1.00 2,00 1.00
Flood storage 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Flood retardation 4,00 4.00 4.00 4.00 4.00 4.00 4,00
Natural groundwater recharge 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Wetland type 3.00 3.50 3.50 3.00 2.50 3.00 2.50
Areal and waste-loading
relationships 3.00 2.75 2.75 2.75 2.75 2.75 2.75
Geographic and other
locational factors 2.50 3.50 3.50 3.50 3.50 3.50 3.50
Socioeconomic benefits and
renewable resources 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Culturally perceived values 2,00 2.33 2.33 2.00 2.00 2.00 2.00
Habitat for rare, restricted,
and relic flora and fauna 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Shoreline protection 2.50 3.00 3.00 2.50 2.50 2.50 2.50
TOTAL SCORE 31.33 36.41 36.41 32,75 29.92 32,75 29.92
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Table €.9-1 (continued).

Land and Lakes

Elevated Fill

Tailings Fill

Wetland Existing QOpen Drajnage Isolated Open Drainage Isolated Open Drainage [solated
Type Function Score Score Scare Score Score Score Score
Emergent Food chain production 3.00 2.67 2.33 2.00 1.67 2.00 1.67
marsh -- General and spectalized
6410 habitat J.00 2.00 2.00 2.00 2.00 2.00 2.00
(200 acres) Hydrologic periodicity 2.00 3.00 3.00 2.00 1.00 2.00 1.00
Location or elevation
within wetland system 2.00 3.00 3.00 2,00 1.00 2.00 1.00
Flood storage 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Flood retardation 4,00 4,00 4.00 4.00 4.00 4.00 4.00
Natural groundwater recharge 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Wetland type 3.00 3.50 3.50 3.00 2.50 3.00 2.50
Areal and waste-loading
relationships 3.25 3.2% 3.2% 3.25 3.25 3.25 3.25
Geggraphic and other
Yocational factors 2.50 3.50 3.50 3.50 31.50 3.50 3,50
Socioeconomic benefits and .
renewable resources 1.00 2.00 2.00 2.00 2.00 ° 2.00 2.00
Culturally perceived values 2.00 2.33 2.33 2.00 2.00 2.00 2.00
Habitat for rare, restricted,
and relic flora and fauna 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Shoreline protection 2.38 2.88 2.88 2.38 2.38 2.38 2.38
TOTAL SCORE 32.13 37.13 36.79 33.13 30.30 33.13 30.30

Score Ranking

14-27 Low (L)
28-42 Moderate (M)
42-56 High (H)

NOTE: Rankings are only for comparison with those obtained using the Adamus {1983} procedure,
(VH) ratings were applicable, as Form B of the Adamus procedure could not be completed for reclaimed systems.
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geohydrological data. However, the validity of the FHWA procedure for
evaluating groundwater recharge may be lTow, particularly in non-glaciated
areas such as the project site (Adamus 1983).

Evaluation results also indicated that flood storage, sediment trapping,
and long-term and seasonal nutrient retention values decrease 1in
reclaimed systems. These results may be rated incorrectly when con-
sidering the actual increased flood storage effectiveness of the
reclaimed lakes. Those areas would also provide increased sediment
trapping and nutrient retention capabilities, compared to existing
systems.

Groundwater discharge, in-basin food chain support, and fishery habitat
value are relatively unchanged in reclaimed systems compared to existing
systems. However, these results may be misleading, particularly in the
land and lakes reclamation type where wetlands associated with lakes
would offer nursery areas and the necessary structure for maintenance of
viable fish populations.

C.9.3 Wetland Functional Unit Analysis

Mined and reclaimed wetland functional units were evaluated using scores
of the WEP method. WEP scores of existing systems and the median WEP
score of reclaimed systems (see Table C.9-1) were multiplied by acres of
various wetland types mined and reclamation types to determine the func-
tional units for mined versus reclaimed wetlands under each alternative.
The results of this analysis are presented in Table C.9-5.
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APPENDIX D
EVALUATION CRITERIA FOR SELECTED SPECIES

D.1 Fish

Redfin pickerel (Esox americanus)

Habitat: Small, quiet, heavily vegetated waters 1ike streams, drain-
age canals, ponds, and bays of small lakes; more often in streams than
lakes; prefers clear water and little current.

Food: Immature insects, crayfish and other invertebrates, and fish.
Reproduction: Spawns in spring and fall at water temperatures of 10° C.

Water Quality Tolerance: Prefers acidic habitats and probably toler-
ant of low dissolved oxygen conditions and high temperatures.

References: Clay 1975; Eddy 1969; Lee et al. 1980; Carlander 1969,

Eastern mud minnow (Umbra pygmaea)

Habitat: Quiet, mud-bottom, often heavily vegetated streams, sloughs,
and ponds, particularly along margins.

Food: Immature insects and other small invertebrates.

Reproduction: Spawns in the spring.

Water Quality Tolerance: Generally tolerant of acidic habitats and
Tow dissolved oxygen conditions.

References: Clay 1975; Eddy 1969; Lee et al. 1980; Carlander 1969,
77

Pirate perch (Aphredoderus sayanus)

Habitat: Lakes, ponds, swamps, quiet pools, and backwaters of low
gradient streams, with abundance of aquatic macrophytes, organic
debris, and other cover.

Food: Aquatic insects, small crustaceans, other invertebrates, and
occasionally small fish.

Reproduction: Spawns in spring.

Water Quality Tolerance: Generally tolerant of low pH and dissolved
oxygen conditions.

References: Clay 1975; Eddy 1969; Lee et al. 1980; Carlander 1969,
1977.
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Mud sunfish (Acantharchus pomotis)

Habitat: Darkly stained, sluggish, weedy, Towland streams and lakes
with mud or silt substrates.

Food: Aquatic insects and zooplankton.
Reproduction: Spawns in late spring and summer.

Water Quality Tolerance: Generally tolerant of acidic waters and
Tow dissolved oxygen conditions.

References: Clay 1975; Eddy 1969; Lee et al. 1980; Carlander 1969,

Swamp darter (Etheostoma fusiforme)

Habitat: Slow-moving or stagnant waters of ponds, swamps, and sluggish
streams over a bottom of mud and detritus.

Food: Crayfish and other aquatic invertebrates.
Reproduction: Spawns primarily in spring.

Water Quality Tolerance: Generally tolerant of acidic waters and low
dissolved oxygen conditions.

References: Clay 1975; Eddy 1969; Lee et al. 1980; Carlander 1969,

Golden topminnow (Fundulus chrysotus)

Habitat: Backwaters, pools of ditches, and slow-moving streams; usu-
ally associated with heavy submergent vegetation.

Food: Aquatic insects and other invertebrates at or near water
surface,

Reproduction: Deposits eggs on plants, stones, and other available
substrate.

Water Quality Tolerance: Generally tolerant of acidic waters and low
dissolved oxygen conditions; occasionally found in brackish water.

References: Clay 1975; Eddy 1969; Lee et al. 1980; Carlander 1969,
1977.

Least killifish (Heterandria formosa)

Habitat: Weedy ponds and stream margins.

Food: Zooplankton, immature insects, snails and other invertebrates,
algae, and plant debris.
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Regroduction: Not known.

Water Quality Tolerance: Generally tolerant of acidic waters and low
dissolved oxygen conditions; also brackish water <30 ppt NaCl.

References: Reimer 1970; Clay 1975; Eddy 1969; Lee et al. 1980;
Carlander 1969, 1977,

Flagfish (Jordanella floridae)

Habitat: Endemic to peninsular Florida where it is found in shallow,
open, heavily vegetated ditches, ponds, and lakes, often of ephemeral
nature.

Food: Bottom vegetation.

Reproduction: Eggs can survive severely reduced moisture.

Water Quality Tolerance: Generally tolerant of acidic waters and low
dissolved oxygen conditions.

References: Clay 1975; Eddy 1969; Lee et al. 1980; Carlander 1969,
1977,

Banded pygmy sunfish (Elassoma zonatum)

Habitat: Roadside ditches, swamps, and clear quiet waters with thick
growth of submergent vegetation.

Food: Small crustaceans, midge larvae and pupae, small molluscs, and
other invertebrates.

Reproduction: Scatters eggs over bottom and covers with debris.

Water Quality Tolerance: Generally tolerant of acidic waters and low
dissolved oxygen conditions.

References: Clay 1975; Eddy 1969; Lee, et al. 1980; Carlander 1969,
1977; Barney 1920.

Warmouth (Lepomis gulosus)

Habitat: Abundant in weedy ditches having little current and in
swamps, sloughs, natural lakes, and borrow pits; prefers clear water
and thick growth of submerged vegetation.

Food: Mainly insects, crayfish, and fish.

Reproduction: Constructs nest near cover.

Water Quality Tolerance: Generally tolerant of acidic waters and low
dissolved oxygen conditions; tolerant of brackish water <4.1 ppt NaCl.

References: Clay 1975; Eddy 1969; Lee et al. 1980; Carlander 1969,
1977.
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D.2 Amphibians

Two-toed amphiuma (Amphiuma means)

Habitat: Variety of aquatic habitats including ponds, lakes, bogs,
cypress domes, swamps, and freshwater marshes.

Food: Primarily crayfish, but will take other aquatic insects.
Reproduction: Eggs laid under logs at water's edge in midsummer.
Reference: Conant 1975.

Greater siren (Siren lacertina)

Habitat: All types of aquatic situations including lakes, impound-
ments, ponds, bogs, and mixed swamps.

Food: Primarily crayfish.
Reproduction: Eggs laid in spring; not much else known.
Reference: Conant 1975,

Eastern lesser siren (Siren intermedia)

Habitat: Flatwoods ponds, cypress domes, bayheads, bogs, mixed swamps,
and muddy, mucky stream bottoms, generally in soft substrate.

Food: Crayfish and other aquatic invertebrates.
Reproduction: Unknown, other than lays eggs.
Reference: Conant 1975,

Flatwoods salamander (Ambystoma cingulatum)

Habitat: Pine flatwoods with wiregrass clumps; cypress domes.

Food: Small invertebrates.

Reproduction: Lays eggs under logs in cypress domes and among wire-
grass clumps in pine flatwoods.

Reference: Goin 1958; Telford 1954; Martof 1968.

Southern dusky salamander (Desmognathus auriculatus)

Habitat: Mucky river bottoms, swamps, bogs, bayheads, and hydric
hammocks .

Food: Small invertebrates.
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Reproduction: Eggs laid throughout the year under logs near water's
edge.

References: Rossman 1959; Neill 1951.

Pine woods treefrog (Hyla femoralis)

Habitat: Pinelands.

Food: Variety of insects.

Reproduction: Breeds in spring and summer in small ponds, temporary
rainwater pools, flooded pastures, and roadside ditches. Tadpole
stage is 50-75 days.

References: Conant 1975; Wright and Wright 1932, 1949,

Bullfrog (Rana catesbeiana)

Habitat: Larger permanent bodies of water such as lakes, reservoirs,
and pools.

Food: Arthropods, fish, smaller frogs, and snakes.

Reproduction: Breeds in summer; lays eggs in water covered with thick
vegetation. Tadpole stage may last 21 year.

References: Conant 1975; Wright and Wright 1932, 1949.

River frog (Rana hecksheri)

Habitat: Mixed swamps, cypress domes, and cypress-lined rivers.

Food: Anything it can overpower.

Reproduction: Breeds in cypress ponds in summer. Tadpole period is
approximately 2 years.

Reference: Conant 1975; Wright and Wright 1932, 1949.
Pig frog (Rana grylio)

Habitat: Lakes, reservoirs, ponds, larger streams and rivers, cypress
ponds, and fresh and saltwater marshes; occurs along edges in streams
and rivers,

Food: Primarily crayfish, but will take anything it can overpower.

Reproduction: Eggs laid in warmer months in water with thick vegeta-
tion cover. Tadpole stage may last 1-2 years.
